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(54) METHOD FOR MANUFACTURING UQUID CRYSTAL DEVICE. UQUID CRYSTAL DEVICE 
AND ELECTRONIC EQUIPMENT 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a method for 
manufacturing a liquid crystal device which can be 
miniaturized by making the frame narrow without causing 
any decrease in display quality. 
SOLUTION: In this method, the liquid crystal device 
having a liquid crystal layer 28 sandwiched between 1 st 
and 2nd substrates 2 and 3 stuck together with a seal 
material 27 opposite each other is manufactured through 
a substrate sticking stage where the 1 st substrate 2 and 
2nd substrate 3 are stuck together through a seal 
material 27 so that a signal electrode 6 and the scanning 
electrode 7 face each other on the internal surfaces and 
a laying wiring for a scanning electrode allows upper- 
lower conduction between a pair of substrates 2 and 3. 
and then a mounting stage where a driving IC 10 is 
mounted on the external surface of the 1st substrate 2 
and electrically connected to a wire 1 1 and the laying 
wiring for the scanning electrode. 
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®±{cii 1 <rmmsimift>ti. tm i o^msst mm 
mzm.iixh t tuzmtim i ioaMrtajsr^ft-LTM 
mm±i}>(>mmbmmmm±iz^mzm^ 

cn>o-tom2comizii. WiUm^Bmizmtmmmi 
izm2<r)mmmmif(>ti. mrn-McDsmmx-co^T 
mmizx 'otiim2mm,3bm:mizn^$tL& 1 1 
t izmm 1 (r>mmm^ir txmizmim i mmco 
m±.f)^t>t%m b mmco^m±izm'mizmm $ ti 
i>m2co3\mLmmsiimmti. mmi(mm<^ 
m±iziimm i m^mtmmmaxif/tfdm 
m 2 <^^\mLmvMbmmizim^tirzm^^& 

mm 1 (^)mb ms$^ 2 osisifc Srfriem 1 mmsa 
b^2mm^b Hci*iffl-c*fitiiti. J: ^ icfriBx 

tmmmzi3^^xmi-mmsim-cffimi±.Tmm^ 

[|«^JH2] ^2coa«tft!i0^i5-ti:Bir«7)mi««« 

mm^z. c!'^^j:<bi>mi<7m\mimmbm2<^\ 

izb imbtmm 1 sSM<^m^mmmmii 
m. 

imm3 ] m^f^shnmmmnz. Meis 1 m 
mmumizmmi-hxmtmi ^>ixi. c t sr^at 
ti.w««2iefi«?et^B<?)iSii:^. 
[is*Ji4] msBmi <^mmff>mmmi.mb. 
witm'msi,(omm.m(Dmz, mmmm^h-^x 
mxm'^hitzmibm2<7)miRm^mmi^ 
iiizb i:mb tm^m 2 xii 3 iztmm^Bmm 

imm 5 ] mtm'm&(r>mmxmiz}5\^x . mi 
m 1 (nmnz^m&ucwmzmim^&coii'-'iK 
b t-^^mubjhtsz b inmb^m^ 1 jvs4<^ 
^^■riif}^mizim<7)m&mm<^mmm. 

mLmmmiz'j^^j:< b tmm=ms,bm 1 b^2<o 
^\mLmm.sibmws^^mm2<^mmim&i- 
ixmi}mii:>ti?>zbmmb^hm^T^ir}^5(^ 
\.^i^f)>-miziimm^^mm.iim. 
immi 1 fffiem 1 ff)mmxx//ttzimmii2 

mmb lX-s!m^i:^timi:m\>^hZbmWLb 



t^mmiT]^6(o\^-rtii>^mizmimimm(r> 

[is^3S8 ] igffii^ 1 <r>&mb IX . mis.f>^mz 1 m 
aLmsimmm^timim^i^hzb imbt 

im^9 3 lifiE^ 1 (omib Lx . mmm 1 <r> 

msm 1 0 ] Huiem 1 <os«fc , rtBHiicom 1 

1 jbm8co\^i'tii)>-mizm^<7)m^m.<D^ijm. 
imm 1 1 ] ffiEm^iftoi^tEStfci^r . m 

ii7)»^£7)i'hp±T'^oT, ^mimmi.zMmi3^ 
izmiMf'^&^m^-th z b imibthm^m 1 n 

[m^ 1 2 ] «ne^«ft!i0^t)•^^:Ig^c^3v^Tlifr^ 

si«o«:^ttT. nmmmm>izmim'f'^sh<^K:h 
mbv^mi,zmm^timmmi'i)W-rhtifz i> 
(om\^hzbt:mbi-imjnimi Kov^-m 
t^mizimm^mmmm. 
ims^ 1 3 ] mim^m'o^h'^xmizt5\,^xmi 
mi<7)m.bix. 9mmmwts^izmmi<7)^\mi 
mma x x/miM 2m% mLmnMb%%m^zim 
^ixfz9Y^mmm-ifim^tifi^,<r>m^^hzb m 
w.btmimi'mi iff)\^-ftit^^\,zim<r)m^B 

{mm 1 4 ] :s.\^znmM^titz-n<rimuz 
m¥Bmmmfifzm.s^mmx'h->x . 

miizmth nmiiz'^ 1 <m%^imn(:,nhb 1 1 

mmm^zhti':>xwi.nfyti. S3ttts-^rrsis2os 

mzii\^x ^mtm^Bm^zmth i^ffi±icii 2 

ifWA'fhixhbbt^z. WS^2(r)mmb%%Hz'm 

m^\ff>m.m-^x\mmm\z\.msis^im 
mtmmMiiiitfm^ 2mm Lss^sst 

mm\iZ\t'Mti:< b iif^i<^mmLm%ub^2<r>m 

mi^aji, ')'-^j:< b h-mmsis^ 1 <r>&mz)m^ 
ttix\^hzb^mibtm^mA\izm>(nms^ 
m. 
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imm 1 6 ] B!iie«i^gi5i!i*^ii^§ tifcm 1 (omm 

# m imm^ t commm a m 2 mmmmi'T 
t:z b t:mkb-ti>mm 1 4X{i 1 5 ^zsmm^^ 

[ w^m 1 8 ] Mem 1 (7)m^mm±x'h ^ # 

vl t S:#at-rSiS^« 1 4 ^rv^ L 1 7<OV^-rih.*>-3S 
[000 1] 
[0002] 

mmcotmmm^mmzaux . mmmm^-t 
tsi«fflm^«8mii, mmmmhtif::^mzm 

fc{i?IMi^r f t V ^ d ) 5:«< "T SS^A^aii ^iT V ^ I. , 
[0003] ffl^. ^oacO?g^^T^^S. !^tC/N'-yx 

rv h u ;^ ( m-? hOi^x)mb mmm^m 
2tsc<o^M«iBicjaft*ms*i. ^mm 
m<^M\^m^zmHzm.-^-tix vy^ rmmmmm 
m^^ixx^^h. z(7)m^m^w.x'{i. 2tsctoa« 
^m^Mmm^Hz^irimmnb^j:*). m& 
immmz9\-m- mm h -H^mm $ ^ix v > s . 
m^mm-hmi-thtdi^^zM. mm^mmLi. 
(mmymmis.\^znHttms.mm\iz^ •) aj $ 

tmim ic^'tfi^ti^L. mmm i ctosi^f: 
m^mmb m\mLm^m\^xn.%mzim-th 
mmm^fix\^tz. 

[0004] b :ibifi<n^. mi'^^j^^-jvcnmm 

ft, iBisffl I c<r>mmwm\m^mb lx. mmi 

ifi^tim' < ^rv \>\sWSk<nf^^)V'<r>i^iz\i , 2 tSctOjS 

^m&L±.(r)±x<r>mm^-iiff>mi±(r>i^m^mzWi 
\itz^%.<o3\^mLm.^zmm^^. ztihn\%mi^ 
mzmmuz i mcnm^^ i c-c«[«rri.:^*<iiis$ 



[00 05] 113 7 Jif-yra5diS-7-f;Ui. (^j^tt) 
a«±tC||gL7tU47t9)|,COF (Chip On Fill) 

t mitimm.<^m^w^im^Bmrs^-^^^Mz^-^ uz 

t 0 . T^m^ 1 0 0<0-2ljl!l*i±IMS«C 1 0 1 

mm\.z^ I? aj LTfc 0 , ^C7)ia5-)i-i2 1 m<r>wmm i c 
1 0 2timm^fitiy u^xT'/i-ru > MEil««i o 

3 (Flexible Printed Circuit, lilT, FPCfcB&fB-f 

±i!ia«i 0 l^o^^[fi]ffi{^{i^v^^c^i3cts;^^[6]t^^sc 

<7)XN5-fr«l®l 04, 1 0 S^^'J^^^tLTV^I,, 
[ 0 0 0 6 1 03 8{i^yrSI5fliS::«y5;^««Lhtllll 
t/;V>i5t9>|)COG (Chip On Glass) ^bmitlh 

mm<r>hff)X'h^ . T^w. (Hyxm.) 1 1 oo- 
2Hi*<±ffl!i«gi 1 imm{zm\iitxii^. ^<n^ 

^{cigijffl I c 1 1 2im^^m^ix. ^h<<zwmm i 

C 1 1 2{iiBiifi-f Srflt|&-ri.;ta^)WFPC 1 1 3*<« 

m\izm-^^tix\^h. 

[0007] \yftiffimms,z lx t> , T^w>mm 

(r)n\mLmkbmm.(^'mmmmvm.i.t± 

T . F P C ^IBiSffl I C tLi^vrTfflKeiW-fflil 

[0008] mmTh'^^^ivmmhmm.. Tm 
a«c7)? I % m Lwm<r)wmM(r>-m ^ 0 s 9 , n 4 o 
^m^^xmm<<zmmh. m3 9\tmmw.\2o<nn. 

yp.t'mmx'ht. 03 9{cq^t<i:atc, ±iia«i 2 

0{cl3V%T»i, 04'«l:6-i6i{=®4tl.»«<o^«ffi 

1 2 1 ti^X Vy^rmz^Wm.^fiX\^h , iClT, 

^^^o^mffii 2\m^^ixfcm.timi^m^m. 
bLxm7mm2 2b^£h> ^Lx.^7mm2 
imn m^^7ym.m 2 2<n:^mbim) (r>$m^. 
mmiz, 2 i(c«^$r«*&-ri.fcJ6o^ 

5i UEiS 1 2 3 A^-c-n-r^iEss V ^1, , 
c:<o5i#?iLii!iSi 2 3iinm<nmEf}mz3\^tii^ti 

21) mt^mzM^i^ixx\,^h. 

[0009] 04O{c^-rj:a(c, TilS^l 3 

o^zi3\,^x^i. ±mMm2oi,zm^Wz^mmi 
2 1 t®3<-rs*f6] (0'4'ig:^i«n) m^mmm 
m^mm 1 3 1 h 7 ^ rt^t ^SEas tix^^t. 
^Lx. mmmi2 2<mij m'i'mmm2 2</i 

iEHi 3 2*«B$ix;t®i^<7)SIB9:^r(c. ±11^1 2 
0<7)^«€iffl?|§5iLiEiSl 2 3 tm^WW^^gtl. 
^ca6<^)^«@ffl^|^}iLi^l 3 3*<^«Si 2 1 

l=jaLi^ 1 3 3<:0t y f-fiiffljaS 1 2 OW^aElgSi 
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*m«wcfcv^T{i, ^xco^\mLmm23. 1 3 

2fi^aE«fiil 2 1 t.t<Jifi^mfiil 3 1 t-*tJg 
^^atiSO. yJ'^M.SIiStim (Indiim Tin Oxid 
e. OT. ITOi:BSiE-t«,)^aiq^®iT'»«§ 

[00 1 0] fIiB1iJ«<0±ffllS«l 2 0i:Tfltt«l 3 

om*)-^h^i>b. TM^l 3 0cO?h?e<J:Ot±ii 
a«x 1 2 o«7)?hjg<:o:^*i/jN$ < . ±mw. 1 2 0±(r>^ 

1 3 4 ±T«)isi5-c*ri6]-ri. i ^ tfiffti. . ± 

23bTmm.i 3o±(7)^^mm3\mimti s 
3ti)<mmizn^m^tLi,. zcoxo^zix. ±x(dm 

im 1 3 2i}^mm. 1 3 o<r>~mmizm>(>titiz 

ttc^rScOT. ::<^g|5t}i-{c^Jx<fll3 7t^L^J:3^r 
m±<r> 1 fflcOlBiiffl I C*»4>^-Cc^^«fii 1 2 1 1 ft 

^mmi3nziiLxit^imk-tiztm^h. 

[00 11] 

mwizii\.^xi,m^mAti^ttttmm-timmzh!^ 

[0012] «^««5-ig^ Lxh^i^m lEmmm. 
i-imtm+mmmm) ^:'h^<i-izbi^i^ix^ 

(r)3\mim.m^mmti^mi>z^j:i. zmc^^\m 
imn.imkQ-^MQ:^-r~iztx'mL. m^mm^j: 

[0 0 1 3] 3\^mimi<7)!mm±imir.zibiz 

mmcoifmcnm^. mmmmji^iimm^mx'iiyt 
m^mm^meiii-^zbtmmx'h'o. sv^sji* 



[00 14] ^/c. 03 7. ia3 8tcS^UcJ:^(C, 
*<?)?a[fia5^ilT«F PC*?»iBi&ffl I C ^^-f 

mizmtiwi^. z<mm^m^j:mb^j:'^x\>^ 
fz. ^cntz^. m^^^mm^^ (sat) mm, 

[ 0 0 1 5 ] >5:fc. WLm?mm.<r)mm\t^mb l 

2&Bii<08{liil!lfc«^Il|R*3j:t/iBiiffl I C^wm 

himifi^m^S- 3 2 3 3 5 4 ^^A^?g{Cgg^§nTt^ 

llI88ffitjS««t tTW«fl|^«ffl$ii-SmR**!^SI¥7 

-\59so2^{iim^zm^^fix\^h. 
■kwmmi^-mx'hh. 

[0016] ^m\i. mjmmmi'fhtz^\,ztf: 

m^zbi}^x'^m^nmm<r>wmim. axifzcom. 
mizx m^tvfim^mbztim\>^timmm 
mi-i>zbimb-th, 

[00 17] 

ifiiz. :^mm^t(r>mmumii. m^zmtx 
i^-imzx -^xm '^hWz-M<r>m.mzm^Bm 

mum^zm'rmcomi.izm 1 mmu-¥mi(> 
ii. umi<r>mm^bmnmzmm^tihb bhizmi 
m 1 <r>mLmiitixmim±i)-m\^mbmm 
mm^izmmizis^m^ixim 1 (ommLmmm^ 
m^^ii. mi-M<r>m.(r>oibm2(DmRUi. mi 
mmizmtm<o\Hm±^zm2mmmm't(>ti. 
mi-M(r>mmx'<r>±Tmmiz x *) 2 <r>mm^ 
bmmnzmm^ti^ b bhizmii^ 1 <r>mwi.mt:it 
txwizmi^ 1 <r>mm(rim±f}^mmbmm<^ 
9\-m±izmmmzmm^tiim2 </)3\^mLmmui)^m 
^^ti. mien 1 <^um-m±izimvem i(r>^\^m 
imm^}iXif/tf.zimiEm2<7)3\mimn.Sibm 
nrnzmw^mf'^shij^^^titmikimcom 
■mx'h-iX. ms^\<rmibmm2<^msibm 
lem 1 <r>m'^^b^2<r)mvMb ij^s.^^i.znmx-nm 
hXo^zmii^-m^i\Lm^h^thbb{jf,z. m 
le® 2 (0^1 # ji im%mzii\^x ■m-n(r>wmx-(n 
mi±Tmmi:'iiomim*)^h^tj.wk. fnemico 
mLmmiizmixm&immL. msamm 
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[0018] :^mm^M<^mmmxu. m i 
mmmmiz. m i comimcom i mm^axv^ 

<\i7^7-^f-7 h 'J ^ xmm^m^zm^^m. 
ti.. M:mizm^m<r>mimizm\>^ifmm i 
(0019] nmizii. m 1 (om'^m . m 1 vwm 

nz\mix^^h. m2ff)mm3i. %2<r>w^ 
(r)tmi)^sowmihtz'>xw.\0ym.(nfm^. 
Km 1 <nm<nmii^t,wmm%. 0 % 1 <o^«o^'^ 

( 0 0 2 0 1 J: oT. «!*<^?8EftJia<0fll«'Ct;ttf , 

timmwx\t. ^y^mjmm {^\%mjm.) m 
1 mm.<r)mmi}-hmLnuim'iXW&m^z^\tm 

^ixX\^h. 

[00 2 11 t/i3!><oT. ^WRmm-mx-^^fi 
tMmmmmzi.ti\i. m.<r)mhm.mmzii 
i^tm 1 <nm.pm(r>m^Mwmi<zm'fx\^tz^\im 
imim^f^£h(r>x\ ^mt^mmzViKxim 
\izm.m^^<'fh^tifx^h. tti. m^m^ 
^^if>xm 1 ffimmmmm^Mz^] § m imwMt: v 

m^mnxw^'^h^}iifx%hft^. ^i^jitffiSi 

[00 2 2] I:7t. *S^§»coitt!|Pfcffo-C5ll=i@LSI 

mi<r>^i^w\mizmtx\^-tzm=.(r>m^m.t Jt^ 
[ 0 0 2 3 ] *i6Hjossi3t:^(:fcv>-cmi 



1 com.mmmizm'm&ti^mmtitzm^^mm 
hzthx'thcox, mtmi tf^2(7)m.coma 
^mmizm^sb^zhtm^titiFPctim^^x^j: 
v^fctf), mm^^7mm<^xd{z-U(r>mmfi 

0G^bt:ii<7)bit^x. mf-mmM'oiU'r^miz 

[0 0 24] $A>t. :^m<^mmifmxii. mi(om 
mmmmizm'm&i^i-miz. ^mw.^i:m 
mtmm^m^^titim 1 bm2<mmi:i^-)i^m 

^fLxm^hLx\>^^cr)X\ n'!^si,<r>mmjMm 
iz. ^itm2(DS^<D^itm2<D^\mimm^t 

Ltz{>(omnzmm&i^-ti>xdi,z'rixii. 

mmii^mxh^. 

[0025]^^, Itriecoj: d i OSBt^ii 

[ 0 0 2 6 ] ^fc, *%BSOll2«5l§}@L#ma5<i. 

M<r>nmi>zi)H^xm^irzm2<Dm^mimmm<7)m 1 
c7)gi5t»-t, f^2<om<r)mi)'hm.mhrc'>xmi 
(r)mcomizi)>nx m^it:m2(^\m tmrnm 
m2<r)mt*'^m^^ti. m2^mmimm^(^M 
frw=5:«Bg«i, m2(r)3\mLmmmm2<r>mii. 
m 1 <7)mmbm20&witcomizmi(:>tim2cr,mm^ 
tmmiz^^titimisinmm^hm^^ti. ^2 
§ji Lsmspom 1 coma , m 1 ossjortHn 
tmmtcomzmihtitz^mmzmfhii. mz 
mumm^t mMmzmm^tttzm 2 ffm.mwsi 

fielllcO^«(7)^'^fflJ:{^fcv^T^2^0?Ll*l^^ 

t «^B°p h ^m^mzmmh ^ 2 coj'f-iii^g^ t 
i^^hm&tthztifx^h. 

[00 27] i/c. mi<0»|g{wfcttl.micr)?|#jiL 

tnwi^izm^ffiixfziKDmzmihix. ^i<nmmu 
t'^mzwsL^tvti'^imjii^wmt. mi<r>wsL 

(mm±.',zii\^xm 1 mjmm^t%'msi>t 

h^zm^inmL<r)\mm^z%mmmi. mm 
2<nmsLmmm\,zm%^n.m'>'rhzt \,zx ^mm 
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izm^tiimT^&mmizf^ i <mmm<^)mm 
mzn^-tmrnrnzmm^ztif^x'^i,. L*»t. 

mcrim^mi. m^shti'^^^tifzm<7)mx'hi> 

mmA.x'M^tim2(7)mmi}-^<^m2<r)^\^iiiim 
mmz-?\<^xmmx'h^. t^i^*>. -Mcom.cr^ 
x<o^\m imm^i^m i (TimLmmm^xmm 
i,zmi(om.mmmi>z3\m^ti. 

[ 0 0 2 9 ] ^mcom^^mmmuma, m 
1 . m2^mmimmt Lxt^>^zmm^:ttl 

mmMm^hm^i. ^(^izms^MicoMWimmmii 
xifmtm 2 mmmmmiz^timm^mmif 
I. c t j; 0 m&mm^Mim.'thmizm-th 
zthx'^. ^ff)^(iz3\mtm'miit:m!f\-mmiz 
^\^m ifdm z iximmmmzmmttni^.±P5 
^t*). -n(7)mL(oikx<nmmLm 
m^ifim 1 <om<o\i^3im-o xm i (omLmmmiz 
3\^mixii'o. mi<7)m.cr)m^zMixmx.iico 

1, m2mm^'^xizMtxm^^mtizti)^x 
#1.. 

[0030] :^mm^^m<7)m.iimizx mm- 
^m^m<r>iT^kLxii. mtii. j^^y'^y-rvo 

(ThinFilm Diode. VXV. T F D ^fS-tl) ) SrfflVi;'^ 
W^hyy-Jxf' (Thin Film Transistor. OT. TP 

C 0 0 3 1 1 ^/c. *%BBo?SfBSga{cig3i:^rffi(cfcv^ 
Tti, KilEIS2<OSaZi:jUi')^i5-frB5<0|gl<oa«03'h 

[0032]^cOj:d^mi <DmMm^mi)''iBt 

htiht, w.itw.2<nmiii^-m^i^Lxm^ 

h^hmz\i. jlS?, i^-zl-ttSTtn- LfMlti] 1 
^^scoT^ z<r)b% \,zmi<nx o i ««a^*»'»^ 

^nx fc . 1^ 1 o««<onffifflycoii 1 <D^\^mLm 

::tA^^r<, ziyi'9Y^-§:m±X-%. $^>H^om 
1 <7)»ai(i:ffe^ i, «ia S c: t *<T'# I) <r>x\ ^«ttco 

mLmmmm l <0»«S?Sr^hH88<OSS 1 05l#3iL 

?i«a5-^S2«?ii'jiL«sa5oii 1 coisi^HgiSSitje 



m.mmthtm§m<mwxm i (oa^coj^m 

[ 0 0 3 3 1 ^ 1 «0S«ii7)ir|.ffiiiJtS 1 cO^I^Ji 

tix\^ht3i^x'\,i. m\<rym.<r>^mm\mi}i^^-ti> 
If (cm 1 (Timt Lx-siimi^hmmm^fz 
m^iz, zmKommzmmm'^htx'mx'^i)^ 
ij^'-ifzmzm.tmm^bffmms.mcom^^^zx m 
mmiz^ttiwinzi 0 mmizwcsfi'i. t . zMzi. 
•5 wm<r)m^\,z\i ^) o# 1 . m^mi<z^wfx' 

^mmt:^mmh<r>x\ Jittsgios^tuTTTM 

ftS '3^-b-tJ:XS^X'ia*>>*>'>-C tig 1 O^lRcoi'hBil 

10 0 3 4]*/^. Miem 1 comm^^ i <o«iR<^?h 
'i&tthzttiK'^hff^X'. mi ti^2c7)a«$-^gLL 
«fflT't^s±. mtf^2cr)(nim.\,zm^zs.-))iM't 
[0035]*/^, itfiem-i^ibco^jiigHijtc. mt 

m 1 ««-SJi5rlP^W(ci'Jfittl.XSSrCI;i S C: t iii^S 
[ 0 0 3 6 ] J: 3 ^rlS 1 c7)«^c7)gi5^^WI<J^S 

%mmm±.t^2mtmLm%mm=m±.ffi'^ 
imm.m^mmzmnLx^=mim\i!,^^hzt 
tiK'^. mf-^&:iiz<7imaiif.imi bm2cr>B\^mL 

^m<^mi(7)B\tmLmnMtiXx/m2(0B\mLm 

mmif^i(ogii.mx'mhtix\.^^(^x. mm\'^ti 
0. mm^<7)mmHim-rhcom±x'i?>, ttz. z 

ht^ibiz. vm&tmmi>mibm2<^^\mLm 
mmm-^±m-(r>m i <r>%mmLmmizmmLx 

[ 0 0 3 7 ] ^ ;t , mtim?^ 1 ioeiiSJicog?^wiiiig 
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[00 38] Zcr>i:o^j:mi i:$^2<ommcr)^mi.mi]^ 
10 0 3 9] tfz. miV.'FSiS,<0^xmzti\^X . 

mMm 1 cr>m^izj'ibm&Lt^wmizmm'FUSi><^'j'- 

m^^f>tLhmi(r>m.<7)mtLxii. ifyxmL'^a 
ymitryx^ -y ^m^tfiKmizm^^i^iih « 
[0040] ^(^iztfz, mmm'f^&commimm 
iz. mi<^>mm<7)mmiz'j^^^j:<thmtim'ms,tm 

^2commmm-hj.nmt(:>ti&b. m^m 
m 1 (7)mmmmmm i fc m 2 <ogi # i tmnut 
m'f^shmmm^m2mmmx'mx'^icox\ z 
mmizmmi^^r.1*) . mm^ti^(r>m±x'^ . t 

2 commim 1 (omRmmm(^-kmizmm-i 
tcti, mK^Mffymmi^mitTticDX'. 

[0041] :^^m<7)mmmx'ii. lurtem 1 comma 
xx//trzmiim2<r)mb ix-simm^tim 
m\^xi>x\\ miiiXx/m2<r)mbLx-simti: 
^t^mmm^^hb. zcTim^-mizxri^hum 
^^mmmit. m&ittimixh. mLmimmm 
*>ittc<<^s. m.mm^^^zbx'mmm^ 

iznm^Mff^m^mx'^h. tti, mi<mm^ 
t^i:^thmmx'hib, zcomK^mmmmu 
— f-»Di. 5 ;{,;i,x >y f - y^mcTfmmm-z b iZ 
X ^mzxfi^-^^.-fu^m^ttzb i}<X'^ I. 

iz^ Z<oxii-t^~)\^f^^<om^-:^hm(D^^, VM 
^ -/^mmtz bizX*). x;P-*-;H*itc^«ttff 

mm ^^2<o?i#iiiL^«gi5<o^i<7)gi5^co-a5 m 

2 ffyjimmsi ) z b m-^ h . 

[ 0 0 4 2 ] IS 1 mmi.wm'^ 2 mmi. 

mmmizX'^x^i.zmmhzbtiiX't . ttz, m 
wmt^ii. i^-jumzmw^imxt^^mmiz 

Xmif?>Zbi)<X'^l. 

[ 0 0 4 3 ] tsoT. mtiifmizi: r)m 1 (Diimm 
m^-thzbizxo. z<omim.mm^itix 
m 1 mmsibm 1 mmi-mm^^mzmr 
# > msi<^imiz i 0 m 2 (^iif^mmi:mmth z t 



cj; <otm2m.mmbmi.mm^-ftLxt^2 
mm^bm2mm±mmiv^mztimT^ h<r> 
x\ ^ib^2<7ym.<^x<r)mmLm%utpm<r> 
WRcomrM-^x^ 1 ff>m.m-m\.zmmfz t 
ifxt. ^t>iz. zco^Koms.mmmiz'^^sh^: 
^tizbx\ micrmLimi'^m^cohcom^ 
ti-ijcDmibLxmm^'thbnmz. m>mm 
i^mmb ixmm^-^hzbi)<x'^h. 

[0044] I^Jt. f^lc^mibLXii. rtffiilco^l 

mm^. mmcom 1 <7)^\mim'9M ( m 1 mm 
±m3) mtmizimiiUK^mmn.^ (rt 

m<7)Xo^j:mmt:m^^xhx\\ cicoj^tti, mi(7) 
mi<om*^i^9mizhfz s fLti . m 1 (Dmm<7)\^mb 

mmm^bcom. mi<miR<^9mbf>^ummubcD 

[0045] C:<oa<^i6«[Sffll,^Si:. Wt«f5l#5it 

m^mmmi. murimmmmimnz^m^i 

mimm^mw.-rhcnmt<^j:^t:m'^iz. 

mmLmmmmm'€Uim^^x3\^mtzbi> 

tt:m^Bms<^mmiznji5-t tzb ij^m^z^j: i . 
[ 0 0 4 6 ] ^y-c.i^ 1 <mub Lxii. ^mm(^m 1 

<r>^. ^mmcrtt^ 1 <r>mvMb9mm<7)^\^mLmm 
^ {f^imm±.mm mtmrnmrnx-nmit: 

[0047] zcommzt^ b.mi (^mcommb 
mmmwMir^muzm. fHmmbmm<^mmiz 

ISS-|^l^t>'!^'-::^>'^^LTm 1 <0^a5t IS 1 «^r^H 

^mmsam^-th z b s <r)x\ wkxmnm 
itmizbfiK'^h, 

[004 8] ttzMiz. mi(rmmbtxii, mm<^ 
mimm^bmm<^miff)mmLmm3 {mi<7) 

\.^lZbijX'^i>. 

i.«®*s3t^ai$r«fe&*&, mi(^mmmziim. 

[00 50] *f6HHWfKfi||S<0Sjt^rffit=fct^ 
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[ 0 0 5 1 3 s 1 <7)mi&mmmizmf'ms,immt?> 
sg. mi(om^i,zmmizmti^i}^t^?>^'^mii}^. m 

mmthm^t\tKxm7jmmt/^4^^<-^j:hi)'i. mm 
m^zx *)mm.miz^mi:Rii^<ni:mmx'^ . ^ 

mmmt^^timLX'h^^ui, si^fnc^ 
mm<^mzx 0 m i (Dm.^zwat^±t^^*^$>i 

m^^izmmirsiitztimmx'^. mmt 

[ 0 0 5 2 ] ^mm^m<om.mizi5\,^ 
xii. mms.m'^h^xmz)5\^xmes^inm 
t IX. mmmmmzmimmm i cm<^m=Fush(r) 
Km'f-tmmm^zmm^ixm^mmm^tiWf i^ti 

Tit^K^^mmmmmnxmii. mmm 

I c izmm'^^:m-tifzif)cr> vpc^xt'^^h^zm 

tm<r)iim^h-ti:mizn ozt ^. tt:. 
Fpc«^i^tt<{i«^m. m-^mizmt^^it 

mx'hmi. mtm^ifim^^^zmmkimsi'tz t h 

10 0 5 3] ttz, :^mcr)m^^m<^^iTmizi6^^ 
x\i, mmm'o-^h^xmizt3\>^xm^i(omis. 
b ixmmmwmzmds^ i nBimtmmsinxx/ 
mm^2</)3\mLmmMtmmiz^m^iitzmm 

X 0 ^j:mmm^^m i com^mmmmmizmH 

mb c oF<^^=i-im^-thn<r>^w-^h^^^m 

'HoZbifXth. ttz. COF«^l^tt<Ji«-^ 

f^, ^^m'lzmm&.'thWr^hhifi, -e<ofis 
imnmit>h9\tifzwmmiX'hix\i. H>rief5:>j*« 

m^l,zm^^RU-tZb^^j:\^. 

[0 0 54] mipy^mmi-rhtzihi,z. 
^<r)W.ik^mM, -s.\^\znmM.^fitz~n<r>m.^<<z 
miBrnt/^m ? titzm^^mx-h ^ x . mii-n<r>w^ 
<T>oh. ^i<r)mmzii\^x[tmm.^m'.zmthjm 
±tis 1 (rmrnmsihixh t i: 1 1 . ism i <om% 
^bn,fiffi\izmmixkm, i <r>mmLm%^ifimw!.n 



Ttg(t^>fi, mMLi:^-rh^2(r>mmzi5\^x\imi 
m.m^zmthm±.^z^ 2 m%^ifmi htih b t 
t>»c. w^2m%mbn^^zw^wzt^2mt 
mLmfmifmi^2cr>m.<o^mphmi^ 1 

m-nj.\immi.z\mm i(r>mm Lm^unxif 
frias 2(r>3\m Lmnm b ^m^-zw^^ixtzwm 

m^^ix. Wi^ 1 <r)m.mMm^z\i'yti:< b t 

mffm\%m\M'mbm2mtii^\Mn,mmm 

[0055] ^%m<nmmwnmmzxix\i. mym 
wiHi^itx^^ 1 (rmummmm^zm m l^ss? 

"h^mi^^xwm^hzbtn'thfziib. 
miim±thb\.^mmti^^ttzb{>t£<. ttz. 
wmM.<^m\iz^'>x^\tmLm'm(rym.^f'< t 

m&.Lm.\\ tti. z^xoiz3\mimmmm 
tjL<t^zx>0 9ux}'—!fff)m.iismTt. m^m-i: 

[ 0 0 5 6 ] ^/i. m 1 C0a«i0^hfflffi!l(;{iiJ'^^< 1 1 

mibm2com mimmmm a is 1 mmm^ 
mmubm2<r)3\mimmmzmm\>^t: 'oi^m^ti 

^mmizxi.i^3-hm±x'^. ttz. nm^^^ 

1 ffimintmmc^mizm^^ tix ^^h^^izu , m 
1 (^miis.(r)mmi'f-&itx'^ h<DT. x oixofsv^jg 

[00571 fne^ 1 o»Roii-iiiffl{cs^$fL7tmi' 

[0058] fri£mi^ia5ia*>'ii^§^x^cm 1 coa«c7)^h 
mmizii'j!'^j:< b mimTUShbrn 1 tii2<?)?i§ji 
imm^bmm^:mdm2<ommtmt'rhtix\>^ 

hZbimtL\'\ 

[0059] zm&izxtm. 1 ff>m 

mmm(r>m 1 1 m 2 ^ si L^ias t mi^^ioig 
mtf^^2(ommTm^iix\,^^ff)x\ zcomm 

m2<7)fkmmiimii^mh^zbi^x^ i<7)x\ 

1 c0«M<7)i'hfflll!lO^ffltc:JB^ Uz^Ui. m 1 
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[0060] mi^ 1 commaxi/zt fziim^2co 
[0061] zmmzth t . m.^m.mm.\t. 

[00621 mtlW. 1 0»K(7)?hffi±T'$)oT . #^ 

[0063] z<r)mmz-fh t . mszT^sb^^T^ 

mmzmmi^^t it^xwmmt<A^^ < 
mmm^zi: nmmmzmmimtcoimmx' 

(Dmij^mti^thmm-ibi^^izii. m=fm& 
m^m<^mzx mi<r>mmi,zwih¥^thi%^-/}^h 

[0064] ^%m<n%=Fmm. mt<^\mit^m 
m%i-m^zxfiif. mmiuzi.^,mm^m. 
mdfiiu<. \mmzmltz%=i-w^mm,ti>:ltif 

[0065] 

mm^m.<rm&iTm<nm i (nm/nmrnx-t^hixtz 

[0066] ^mmmrn^i. ^mnnWL^nmw.cr>mm 
■m^^-^yi^r-? h u ^xmmm^m<^mumiz 
m^uzmxh-ox. mM^i:mhfcmw&. \>^h 

[ 0 0 6 7 ] a 1 {i*iiss<^mti#4>nfc?s^«^ 

mm. m3iiTmmL<o±m immm) m. 04 

(4Tfflll««$-TBffl*»<i>R^c2l3S™il im^ffacom 

tjepBrEH, 08{i06coB-B- mzi&mmmx 

[0068] *IIS£<^llcOS!J§:^T't#4>^l^fSS^ 
I.. *iyfi^®T14, TOI!lS«2i: UT-1fJ^ S HI? 



mf'h-^j:hm^m^m^hixx\^h. \:XY<nwmx' 
nm<m^ r^hfflj tc^a. t^c. ±iisfi?3(0j'hisii 

mmsLA (A/4«) . «3\5E5 (fflit^g) Ifi 

mmm^tixuh. ^fc, a2m«BT'{4. 

[0069] Tffl!ia« 2<7)rtffi±tC{4^Sc<7)fi-t«ffi6 

(mi<^ms5) ifixv^>{T^\izmt>ti. ^titn 

l.±lil««3<0F*Iffl±{CJ4ft^«ffi6 1 il3<-ri.* 

({n(cii^£-ri>^iS:w^2E«ffi7 (B2«#sg|5) 

7 ti^-i5.mhmtm'^(mmB t ^ 0 . ^istcoa 

=3ffc. *IISfeOB®T'J4Tffl!ia«2ffi!J<omffiSrft-t 
±OI!lS«3ffi!l<omffiSr^«ffifcLTiftBB-tl. 

[0070] 02tfl^-rJ: 3 TliSfiii2c7)?hH±fc 

fcv^T. ^mmzm^mm\,znmti>m,n^z. 
ffl I c 1 0 (mi^fp) *^'^j^?ti.tv^^, zmmm 

I C 1 Oii, ^hSSIUSS (H^K-ti-r) *^<i>?hgp«i^Jg^ 2 

kmmm. ^mffi7ic*fLT«4^Btft^s-ffii&i- 

m LmmM ) <r>w> 1 <^m<r)-^mmh ^mmm 

tixa*). iBSifflicio (02, ia4tt0^^B&) <o 

mbm%mzmmzixx\^^i. 

[007 1 ] I13t^^-rj:^tc, Tffl!ISfil2cOf*Iffl± 

6{4^«$r*iaTfcO, m^Umm5. fifflU 
«4S-:ft-LT±fli!l»IS3(0^'h:fir*>/iA«L. JS^JIS:^ 
}i LfzytffiTmmi. 2 cortffltca LT C: fL <i> ff-tmS 6 
(TmmX'RfHt. mm^ifi^j:^ixi>Xol,z^j:r>X\.'> 
<t#«Si6<o-Jg«-5-oi;^«fii<o®it*r6iCiNB< 

mi/. ^cD^mm^zm^^ii, tmtiiLmm^ 

oTV^S. 5yK16«4T[ll»«2tCfcV^T«-^fiSi6 

■t*x;l^-*-;l'*«$*T.TV^i.. fi^m«i6c03gSP 
<0C:<D«5)-*^ fi#«e6 fclBilffl I C 1 0 1 ^HSiW 
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[0072] :mmmm(^^. mmmis^mB 

18«i. ll3{cfcftl.ft±g?cofi^«li6*»4>Jilc, ft 

^m6ff)m. tin. -tK^oXoiz-mizR 

^mmzm.-th<r)X\Pi<. 
\zm.-fh^txmi-,^^zmmw,zti:h. ^t> 

4>'5r<Tt, mzm^mk6<7)m{zxjv-t^-)vm 

[0073] tfc. TiiS«2twtjl,^T7yF16*<SS 

ux'mm^titimmitmi-i>m<^i]<^mmm 
mzii. ^mt^±Tmm^ (mmm) turn 
m (g2c7)fLrt««^) bcom^r^mmmh^ 
mm^mmmm2 1 m2<om±wm) ifi 

3 (Ty^i^nM 7byyV22 X'±rmWi^(0±T 

mm^zx'owMJ^izmm^tin,<ox'S>^, ^mmm 
mzmh'm<^7yY22. mMnnmM'.zm 

&m<r)yyY23t^j:r>Xii'0. Pim<r>yyV23<o 

'¥^iziiT9msi2<r)m. 9msi^nmt?>x)i'-iii 

-ivf)<m$tix^^i. zti(,^^gmm^mm2i 

[00 74] 04Ji, m3tz^tTmmm2i:m.Lfz 

m^TjklX^^h. Tffl!l«1S2<7)?W±{c{i, @3{C^n 

it:mmmntmmi 8<oyyv 1 6<r)'^izm^^ 
3<r)^i.zm^^titzxiv-t^-)V(DQM\iznmLx?m 

C0yyy^24. 2 5i}^^tl^tLmf^ilX\'^i>.miZT 

am2mm±ui. m^mmm^mw^i 8(r>^y 

V24i)^mmm i c i ocommmmzm'rxm'^nm 
mmmti2ifi^ix^m.^'thti. mmiz^mmm 

n^mm2 lc07yh'2 3<0*(CJB«$tl7t;^;P-*- 

Mznmti^y y H 2 5 icjiasffl i c i o commm 
mizmnmmmn^miMi 4i)mn(>tix\,^i>, 

[0075] Tffi!lS«[20^»a5<r)4ffl (eg-5<7)SSc 

a) Od*>, 333 (ZOCO*^) tCfS-sTflie^ao 

7yh'24. 2 5*iEa^fx-cfcO. ±ffl^3cortffi 
t?gfi£$it-t^m«i7tcomMWSM (±T^ji) tfi 

^j:$tiimimiyyv25mm$tiimsB.) 
[intim*)ffiimizm^x^WLm^mmm=F2 6m 



SJ-l-aSSi^ffli^ 2 6 Ji , ±{ilS« 3 c7)|*|H{Cjefi!t$fL/c 
^Sffi7 Oii^£:^|6]KfiS-rSTIi««i2 <^««C)atc 

\i , ^ 1 1 mm^ymm 5r f p 

«^a5iSiiS:fflV^Tg^g!-r F P C iOSS^ i: 

2 6co#^*»^>iiaijffl I c 1 o(r>m^mmzmfx. m 

I C 1 0mMWl^?rttl&-r4;ty)COfi^A^lfflE 

»4 i*<-eiX'f*i.iftft'?>nTv^i». :^m&mmm 

Ti!l««20^|-B{cjgfig§ii/>:ft^mffl««!ffi^ 

12. ^«ffiffl«iBEiiiii4, mmm'F26. m 
^KmEmim\i±x. mmmw^me. m 

0. ±mwi3<r)\f^mm^^tifc:j^^7m^m 
[0076] ^fc. Tmm^2mmai. Ii2tii4 

gBRlSfcJ:tf^'l-g|5«iBi!Si»2 6<^J^)at«lSS:l^<. ililSi 

h^i<oumm8 2im^t, z<^micoikmm8 2iz 
X 0 m^mmmmmm 1 2 ( m i (^^ffii±«g^a5 ) a 
xx/mmmmn^msi.m4 (m2mm±.m^) . 
m^xmwM4 immm^tix\.^^zbtimti 
^\ z<7iXd^j:mi(r>%m8 2^m&-ti>t. m^m 
mmm 1 2 . m^smn^wsm 1 4 , ^i^a:*] 

ffliEI84 1 ^£7)iSIS<7))S:fe, Bfn, xg-h^co^^^ 
$r|SS±-ri.C:fc*iT'^, 1;/^, TlilS«2«OJ'l.fflffl5rT 

[0077] HStS^-fipfc. ±l!l!l*«3<0|*Iffl± 

i3<±Tmmmzmm^ix^mb^j:h. ^fc. mni^j: 

[0078] ±iei8jj£<0Tffl!l«« 2 1 ±fli!ia« 3 Sr«fa 

izm^B^immizm±-t?>t:if)<^i^-)umThh. m 
^j:*). mmmsmh'j^xmzEnttimmm 

0 t±fflS»«3c7)?h}Bc7):^*</h$ < , Tmm.2(r> 

mm!-ii±mi^3(7)mui^iiitx\^^. rmm. 
2<r>m±<o^m^mmmi^mi^ 1 8<o5ts§<07 y h 
i6<m^ii.. ^ti^ti±&mi3<mmizii/f.aiLx 
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2 1 K-7v^TJ4, i.-mmmz^'th'mcoyyY 2 2 

mhM:mff)'7yY23m'rtifi}LwmL3mm 
\,z\,t^^Lx&m.Lx\^h, 

[00 79] I17J4H6C0A-A' Ulcj&dffliHH, f 

^j:hhm%me^z^^tz-}}\^\,zmLtzmmx'h 

^«0»c*tJ:3t, Tffla&IR2fc±ffllSSi3i:«0 
SCi/-;l'$r2 7*^^$tl. Tffll««2t±ffl!ISlS3 
t v-;l^W2 7 1 1 J: 0S5ffl$*i>t:SEItfS[fBJl 2 8*^ 
m^tlX\^h, iClfti, «ft«28i:LTm{fS 
TN (Super Twisted Nematic) jRS^O-flSW^rJSS 

[0080] -fmm2<D}mi.f>zm^mk6iixx/m 
^mk(>b-mmtitzm^wsmmm 1 8*«jg 
h b tiz. TmmL2mm±.{zm^mmm 

2 . 1 8<^«co 7 y h'ioa54i-t«««K?:«Jl-r 5 

-*-/H 7*W(£^ilT»->-l). X;l^-*-/H 70rt 

mmm^mmmmimi 2bi:m.mizmmhii 
[ 0 0 8 1 ] nmm^ 1 5<7)j: mm^j:m^ 

b bXii. mumi 1(a) ^TfrrXoiz. 

b. mfimmm-km±-rtzbi}ix^i, tL< 

(4, 121 1 (b) iZTsktXoiz. ;^;W-*-;H 7<7)rt 

^a5{^#«1^^^f-^^:«^6a^■c•7Ll^s^l ssr^ttcjg^ 
u/cf^. nmmsii sffiiMiiXxrmmdXdiz 

rmmm 2 mm^axmrni-iz^ti^tim^vm 

[0 0 82] i>L<{4, Hf^mma. mmnxx/9\- 
mmsnnmmmmw\±i:mmizmx'^ m 

J:V^^OT'^)■^T, '^i'li>li<r>n^^mzmib^tixX 
V^^:<•rt*>alt>^^\ Uc*5-5T. 01 2t*-rj:3 

[00 83] t7t07fc^-rJ:3t. Til!IS«i2c7)?W 

±izm&^iifzm^^mmm!Bi 2<7)X)i^-t^-)v 

1 7A<Stt^>nyt:litK^t(ilcoffig?t{4, I C 1 
0«0Sg^3 l*<tS^§il-CV>|,. OJiOid^i^fflji 
^•«&>:i:K:J:'3x iBiSffl I Cl 0*»<i>aJ:^Sfi;tii« 
fi#tt, TliSS«2<0^hiii±W<i#©fiiffl««5lillSl 



2. unwmi 5. Tmm2(r>m±(om^mm 
mmi8i:mixm^mmeizm^ix^. x 
-yx. zti(,Tmmm2mm±m^nmmmmm 
12. mmm 5, TmiR2mm±m^^ 
mmmm 1 83!)5fi^iiffiffl5i#jiuiiiiii 1 m^-t 

hZbiz^j:^, 

[0084] 07{c^-nBi)ffl 1 c 1 offimmrmi. 

I c<omm (Si^^B) m^mmizmtc, 

tyj^-iXV'yym^ (t U<t4 I lb (inner Lead B 

ondi ng)m^) b mitih i><r>x'h'o . mi v 
xmzwm^ixf.im^^-ii'mTs 1 mm-iBG 

A (Ball Grid Array) m^n^WMT^^syyVMi I 

c mmmmmzm^xm.^tifz^mm'f^j: b-m 

[0085] t,L<{4, lai OfcjK-t<J:3t. IBilffll 

c 3 2<^mtsmi:Tmms.2±izm^i. i caaiicT) 
-y K 3 3 1 m^mmmwm 1 2 1 ^ 7 -v- 

(tL<{40LB (Outer Lead Bonding) H^) tifjf 

ti^mmmizx'ommmict:^LxhJ:^\ 
[0086] tt^mi iZT^-rx 0 ±smm3(^nm 

i>z{if^WL(r)^VM7tm^^tix\>^^. ^IX. TW 

mm. ±mmMifmm2 8izmtim±M^z 
im\^m5. 3 6^Hix^'ixm^^ixx\'^i. R[^fi^ 

35, 3 6 J4;KU >f 5 mcomiJ^fi^j: *) , 7 b'y^^lfcT) 
E|6l5!ia*5Sfi$ti/ii,OT$)l>. ifc, Ti!l»K2i:± 

ffli«fi^3oratc{4afi^sc^sii mr. -tiv^^ vrb 

i~Mizgmi-ht:ib(OX^-t3 7i!/'Wm^ti 

[0 087] lasmaecoB-B' ntjadM 
Th*). mmm3\mimi3mmm^tix 

2 7 7 <^JSa5r»)j!l!t !> J: ^ t 

^iEmfii7*«?gfig$iiTv^i.. Tmm2<r)m 

;i'«2 7<r>-mbtmt^i:diz^mmmmm2 

liW^^ilX^^h. ZZX\ i^~)l'^2 7cr)\Hmzii 

(Timi^m^t Lfcn'Fm<r)mmi^t>mx^ixxt5 
0 , iy-ji'^ 2 7 co^ma X trfmiz-tti^timiUz 
7^^m7 b7^mmmmSi2 1 btfimum^i 
xv^mizmm^ixxrrmms^ (««ras^g^, m2 
n3\^mtmm^<^m2cr)^m i9^«^LTt^i.. 
[0 088] OT. Tmm.2cofHmf}^(>nmi,zht:':> 
xmmizim^ti^mmi. m^mmm3\^mimi 

1 KTim^bmmx'ht, i-^j:hh. Timm2mm 
±iz^mmmn^mim 4m&^ix. mm. m 
mMi}(0M^mmmiiSi2 1 , i4<^sgo7yh' 

2 3,25 <Og54i-tCX/P-,tv-;U 3 8*q^^$tir 
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«Jillll4<o-«t:Ji^;u-*-;i'3 83&«iftftA>n, R 

nm<r)m^z{mmm i c i oos^s immtix 
v^s. mL<r)i.o^j:m.mmm^t\.zii^. mmm 

1 c 1 oti>h\i!,^^ixfzm.m^ki. -T^ms,2mm 
hmnemimmmm 1 4 . 3irt«i^ia52 o , tobs 

«2OI*liS±c0^2TOffl«i?iffilSS2 1 . ±T«fflg!l 
9m^LX^7!tmMl<.Zim^flh, InX. ^tl 

tyymw^2mm}L<ry}m^mmmwm 1 4 . 
2 0 . Tiia« 2 c7)i*iffl±c7)^m^«^i^ 

2 1 . fcJ;lf±TSiia! 1 9*5^«|iffl^|#JiLi^ 

[ 0 0 9 0 ] ^rtj. i^-ivn2 icom^izm'm^WLK 
Lxzm'it^hTmmm 9ft^zh\,zi^tx. m 
x.m9 \,zmi- 0 tc. mm. 2 <nnm±.xi^-m 

2 7{'Hffl(?)Tfffl»«2cox/W-*-;U3 80±^rt=S.Jt 

hmtx-mMMim-^^"^. Tmm.2<r)xiv- 

^mm2<rM^) AOtLXiiiw c:<o±T^a« 

3 9{i. mx.\m^-x v^<r>mv,zii ^mm-h c: t 
fmmm\>^ifi. i.-vwm3 9<mm'itxwm 

wmt\it/^mmzts:h . 

[ 0 0 9 1 ] OT. if.wmm^mm&-mmii 

[0092] TmmsL2m^t -f s HaigS: 

^ ; t {c J; 0 . ±^OTiilS« 2 rtffiiScOft^S® ( m 

imnm 6. s, 2 1 . mmnm^ 

nmnmm (mimmLmim) 1 2. 
fflSf^ii;ii(ig2<7)?m±g^) 14. m^K^fm 
m 1 . 3'Fa5«tS48^2 6i?^-fgLTm-r*. 
[ 0 0 9 3 ] . ;<os«±i7)^^ie^Jsa5oKJr^ 
(OSWtcc o 2 u— f-^S-RSftt-ri. ^ t (c J; -5Ta« 

?:Kat&;^/i^*-/n 7 , 3Qimm-h. XIV- 

Tii-iVffimmmimbLXii. U=JxYf^if~yi^ 



f^s 17.3 8c7)|*igBt^A;.-x 

n/mmt:%mLxiinwm\5, 2Qim^L.T 
mmL2Mm<r)mmmmi:n.mmm^^h, t 
Jt> Kmmmmmmb ixa. mwx-ydfjn 

■tirS^raTtiv^ v^-mtcLTti. *IIM<oj^®<o« 
S«c7)^aEPiffl«7)aj18tti[||jH?i^^|SIt{cti^Ci: 

tir)T. 10(7)7* 7 -f-. X>yf-y/X 

^hzbij^T^i. z(/)Xoiz-rht. mmizim 
wmetz tiizmm^ titzm^^mmmmMm 1 8 1 . 
^'mmn^mm2 imnhix. ^hawcfi^m 
mimm 1 2 , mnmmsm 1 4 . fi-^A:»jffl 

ia^4 1*>'iS(t^>n, fl-f««Mftig§ffiill8i:ft^m 

ffiffls^iEsi 1 2 b i)Wmm3 1 5 ^^rr LTmmwt 

mm^ix. mmmmmm2 1 

SI 4 tm.mm2 0i:-ftLxnmizmm^tif:i 

Tm^2m(^tih, zm. TMm.2mm<r>mi 

m^zR-^x^v^ iv. ]^'jxhmmmm^. mt 

txmi<r>mm82m^t. 9mm<o^wmm 

mmixi3<ztmti\\ 

[0094] -u. ±m&mmmt ix^v:^-^: 

JryN-i'--y/L. Xh7'f7^<0^iE«li7S:J^Bg1- 

[ 0 0 9 5 ] Tffl««2 , ±ffl!l««c3?JJ:^c7)|*iBD 
±l;,1fj>f 5H#2rM^R, MfiSU^ct*. 7b'y/a^{c 

i.hm\>mim\.xm^m5 , se^^n^tim^ 

•t^b. 024 (a) iZ9jktJ:o^j:±mm.3b. 02 
4 (b) t^-rj;d^:Tlia«2*<iff>tll.. ^fc. 0 

24 (a) 14. mmMi b^i-nsmzm-ytzm 

<7)±ffla«3OBrffi0fJ>i.. 02 4 (b) <4. 
ii-f«®6lcjSo/c:^l6liOT«g2<Offliffi0T'ftSfc 

^EmflsfflsgEim 14. 21. iimim2 o 

(4. l^-CV^|,^cy)0^L-CV^^V\ ^CTT(M«c2 
cOrtM±tcKl6]K 3 5 m^-ti b & . Tffl!l«« 3 co^'l- 
9(:j^l£$n^^fi^«^^^ISl 2. ^]iE«fiilS^ 

fiffiR 1 4 . fi^A:^]ffliit84 1 «. * 1 (omms 2 

xmm^tix\>^hcr>x. mmi^^rz'otmmmcomi 

m±x'^i, 

[0096] }X^^X\ Tmm.2 . ±{||««^30V>#*x 

i}^ijcr>mm^m±izw.s.t. zcom±iz-t;u^^r 
21 b*£tmmm^mLtz^. T^simL2b}jm 
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Wim 2 0 or ix^nm ? t^nmrnnmiWi 2 

100 97] ZZX'mS.2, Strm-^h^lt^.T 

fsimi3mmm!S.^ixfzm^mmmmm 1 2 , 

«*mSiffltl?i!ieil 1 4 . fi-^A:'3fflgi!tl4 1 (i. ^ 1 

<o«aii8 2T'fi&a$it-cv^i,co-c\ mn^^rz'o. m 
mm&mmmti<7)m±x'^h. tfc. T&mi 
2co9\-mmiim 1 coumms 2 i,zx oTO^ft^^iT v^s 

mmizma^^^ticoimmx'^ . m.m(Dmm {-tn 
^-{cT-i'i., i^c. z<oxoizTmm2mmmt)^ 

2 . 3 1 *^ft^-r V ^ . 
[ 0 0 9 8 ] S-fe/krtt^. SSaAffi^fcJ: *) X 

it I. ; t T'll 2 4 ( c ) iz^-tJ: o ^r?gS-fe/l- 9 0 *5 
^iOt^. Tli«lg20^hffl±tcjefiK$^l^cS 

1 mm 8 2 c7) ^ ^mi^fn i o t mt^matco^ 
^t. mmt^=^2 6±.i,zmai.^iif^mmmi 
X. m^&i 0 b(^mmml<zhlm^<om±.^^^ 
SSI 2(r>m (mm^bmmtmi<o3\mLmm 
mf^^m) kf^2mm±mm-i4ffim 

mmf-2 6mtiit^, 

10 0 9 9} tfz. JU^/mmLtmm L•C?S^^:/^9 

om^ (^N-^'>;M#tt) m^hfcibiz. mi<^m 
mmi(o^m8 2hmmzmmix izzx-m 
mmiwm) mmimmzmm^-t. znhmia 
mz/'<^jvtiemi:m u^^ivmi<r>^mmi i . 
^^itzhcom'rim.mzm^'^^comt 

[0100] OV-if. >'N"^^yU#tt*^-&tSLJt?SH^B-fe;t'9 

0 <o±mms. 3 (ommiztiL^mm 4 . mm. 5im<!K 
m-ri>. zm. Tmm2mmmizm&^ixt:fg 

rmmmmx-mmm i c (%=msix) 1 o^n^-r 

f}^m.-th. zzxu. ^N*^^;i-#tt*^^if^?SfB-fe;U9 

ofdmzmmis.4, mmLs^mt. m^&io 
i:m^tx\>^h<^x\ T-^ffiJ'^^Mzmmi. vs^ 
m. m^shimmi^j:<xi,m^, :i:^hmm 

Z<^)J: 0 iz Lxni^ixfzm^Bm^rsmm. 1 cOTHa 

mizm&^titzm^mm^mmi 2 . mmmm 
181 4 . fi^A*fflies4 1 14, fmm 1 c 1 ob<m 
mi:m\^xm 1 comma 2X'mhiix\'^i>^x\ » 



[0101] *^cojg®c7)?KfBa.T^^B«ois!jt:frffi-e 
t4, TmwL2mmmizmm 1 c 1 os:iijilt*j 
m^mmeiTmm.2<r>mt'(ym^n^m'o 
rmm. 2 mmizhti-^xmf (>iifm^mm3\ ^ 
mtwSii 1 ^-fYixmrnm i c 1 oizm.mzmL 

Wi.mhfz'oxr^m<^m^, $^>tcT(ifflg2 

<Ortffi*^'i>fflSl*ia5SrjiOTia«l2c7)?hffilci5yi-oT 

igftwc^E«fiiffl?it=?iLi;i8i siritLxmmm 

I C 1 0{cm^6<JtSfi§LTV^I.OT. ft^mfiiffl^l^ 

^Liasi 1. ^asffl^i^jiLieiii ^(^mntK 
y^smsL2. i!3sm.3^'^(r)nmi}>f>TWtm2m 
urM-oxT^M2mmmf,z^\ t m^ntzm^nrnTr^ 
m.imt>ti. tti. Tmm2m^B»7ms.^(o 
{,(oimti-u<Dmttxm^$^^tmmz. 
mtrnmi^mmib txmm^^tizbi}'x^&, 
[0102] L/o*«oT, ^mmmmmwrmx-m 
m^tu::mm^m.nzxtni. m^mmzh\^x 
TsmRm<r)^?^mmizmix\,^timmLm 

<ox. ^<r>^f3im:izit^xizmzmtim<'thz 
btiK'th. ttz. m.^m9m^ibXT^mL2<n 
'm'mm\.z^m.<r>imm^ v^r^vthzbt^r 
^mmm(n\^'v^i^mm'>xm\thzbifi 
x'th<r>x\m^mL ffifit*>m-r 4 b\^o ras*** t 

[0103] ^^c, ^Trs^mcrtmuzif-^xmrnL^ 

h(^x. mmLm^^Tmmsi.m<^mms>m^z 
mix\^fzmffim^w.b\tKx. mmLwm.<m 
mniiif^-v's-^^mm'^xmnhzbtiix^. m 

[ 0 1 0 4 ] $^>tc, ^mm%x:T^w.2mm 

b LX^i)^h-m^j:i}y:^. ^m<r>mmSLffi 

hzbhx't. Tffl!i«« 2 mfmw.<D^^mi^\^}L-f 

I.. mt\rTW^2liZ^yi-v9WSLim\-^fzi^. 

-r^im.(r)m/&.m±.^hnx\ s«<^^3&«41:k< 

t^zmxtzm^^^mm^htih , 
[0 10 5] tfz, ^Tcrmmbhizy-yx^y^y-f 

fi'Amm<o^mi^i-i>m^m\^x{>B:^\ z(o 
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[01061 ttz. Tffl!l««2t LTti, TyX^-y? 

wam-oxmimiaizmxi. m^aM28ffy^^itm 
K^s-^xLtdmimi. 

[01 07] tfz, T««2*>*^jatt$r%-ri.*«t' 

hit. z(r)Tmmm2^z±.mitix^^j:u-'f--M 

2rS6t^ t tJ: 0 . xjV-t^-)Umzmmmtmi)'(>^j: 

?>mimm^^i5. 30^. m2m.mmm 

om^-tizbt^x'^h, -ti. mmmmwM 

m^m. ^^■?--y'/m<r>m'^(r>wmmm{zi'^ 
xmi^zmmt zbijK'^.tti, mwmmsn 1 
9. 4 0{i, =^~)mzm%t^im^i-hmmmizx 

[oio8H^->T, mWimizi:y)mi(ommmi 

i5xii3 0im'^-thzbizx*). zcomicnn^i^^ 
mi5Xii3o LTfi-t«® 6 b m 1 <mm±m 
mi 2im%mzmm,x-^. mi.coijmizxy)m2co 
Jimmu2 0 mm-izbizx mm2(o^f>^w^ 
m 0 bm.mmm^i9 ^iftx^mmi bm2<o 
mmm 1 4 immizmmx'^i<ox\ Tmbi. 
ms.2. 3(o^x<^3\mLmmirFmm.2m 
mmr>xz<^mw.2mmmizB\^mtzbi3n'^ . 

§ wOTffl!l»«l2c03'HilffltKI!)ffl I C 1 0 SrH 
mtlZbT. Tffl»R2SrfKa^^S-?-<0t,<0S-fl| 

cOJS®««t LXi:>m^-^^Zbi)K'^l. 
[ 0 1 0 9 ] ^ Tffl!l««2?hiBOjgi^C^ha5«^ 

418^2 6 imtf^z 1 1 J: •) . iB»ffl I c 1 oizmm 

^mtt^-tlfzib(r>FPC^j:b'i:^(>izmm-t^Xd^j: 

mmw^'F2 6bF pccr>m^mmtm<o 

m^^hit^miz^dZbiJ^X'^h, tt:, FPCm 

-^^hKim^m. ^-^mizmM^m.i-im^i}^ 
hhtfi. ^mmti<mmL9ti^t^^ytitzwmwux' 
fcixjf . m^i^ i:i^^4zmmm^m:tz 1 1 ^ v ^. 
[0110] ^mmwn^. -^mmL2(r)xiv- 

17.38 OffiSS: 2 7 COil-ffllCSa L 



fztzi^. XlV-a-^-lVll , 3 8(07LF^jf^gPl 5. 2 
0 ff)mti^-Ymm 2 ±T'«TiS 0 ±*^' o ;t t =Sr -0 

i: LT i) . ^mmx'i^~m 2 1 nun^mm 

[0111] ttz:iF.mi&<mmx'\t. jiaL-Jti^t. 

wm^T)i%~^M.^j:i£mtmm^^xm^LtL 
tz^. m.iMmmtmtzbtiK'%fztii. Tiaia 
K2<7)(*iffiiffl<ofi-^mffi6^ti'Ffflifflo#as«giaii^ 
^wj:hmmm^Lx{>x\\ mui. mmm 

tcLTt>^>«\ Z(r>Xo^zthb. mmM<^imitb 

0 -m<^mkimh zbifix'th, 
[0112] ttzTmmsL2mmmLx\i. m.<n 
mm^zwrnm^ LmL^^m-tt x)v-t^~Mz 
io. mm<om^mmimhwsLf3tx:ti:<. m 

x.\m 1 3 t^-r i 3 Tfl(!I««2<?)rtSi5K 1 lULh 

c7)i^ai«m«4 2^wrsa«. v^^5t9)i>^i7'uyh 

-fmmw.2<7i\mb9m<r>^<r>nMmm\t. frnm. 
2<r>fmb ^i^mmMA 2 b<nmt:nm.x/mm-th t- 

Trf^-;U4 3rtc7)fLrt»^4 4, fcJ;trriM«2co 

j'l-iiDt n^mnMA 2 b (nm^nrnxfrnmh t-r* 
-tvA 5\>^m.mm>A e ( t L<\immmt/'2 
m&±h h ^\.z\m-s.<n]f^umnMmnmmmm 
■th\LTii-^-i\,mKnwm) i,zii'>x^s^titzb 

[0 1 1 3] Tlg!ia«2t;oacoa«5rfflv^§i:, 

;ttf?i ^ ?i Lm^(rm.ifmL . -fmmLmmifznx' 
m<nmmLm.^mmtzbimi<^j:'>fz-^ 
-^<r>n\%miMmnmmm^i&^Lx^\tm 
-tzbhx'^^. ^otixii. ^\mLmmm± 
m7Tim&<7)m:kizhtifii-rhzbmmi>z^^ 

4. 

[0114] [m2<Dmmmm'\ ar. ^^m^omik 
mtmrnumm 2 <ommmmx''^%(,tLtzm^'s 
miA-^mie^r^mtxmmti. 

[0115] :¥mmmmi<^)m.mi&bmm. 
^^m^Bmuio^miimi^^ 7 hu^ xmm 
sm^T^mmmirmizmmLfzmx'h-iX . m.m 

mmmmmx'^^. 

[ 0 1 1 6 ] ig 1 <r)mmmmx-'i^t=tLfzm^wmm. 
bWj:im. ±mw.bTmmHmm-B^x'3) 

m.mifim^j:'}X\,'^i, iii<oiitfi<ojg!B-ctt. Tins 
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[0117] zcox 0 (c. ^mmmmxi^khfmik 
^^mmmmm i <7)mmmm'mktifzm& 
m^strnx-hbtznb, m^^mmz-^^^xum^^ 
mi 4iimicomi&mmx'm 
imeizm-tmTh^x . ±mmbTmm^ 
mh-^h-ttzm^^T^-tmmm, m smii 4c7)a- 

A' ll(;:?{J^»rBiill, 01 efilli 4c7)B-b' 
ommmx'hl. =5rte. Ciit^collffiCioV^T. 01- 

mi3mm<ommmiz'ouxim--(7ymin-r. 
[0118] ^mmmx'mtirzm^Bm^m5 o 

ti. 014t^-rJ:d{c. Tli!l»fix2O(*iffl±tc^j0:<7) 

<i^«ffi6 (mi«o?ima5) i^xvy^rmzmi'ThtL 

Sfl^miMSf^il^lSiW^ix-CV^I.. Zixtn 

t^tt±mfiR3mm±izii. m^mme trn^t^ 
ijmzmm^nmi m2mmm ^^xh^^fr 
mzmf(iiix\>^^. ^tx. mi5. metc^-rj: 

mi (mi^^?i^JiLS«S) (o-a5^ffl^-ri.fi^ 

-S|5^««r**3SE«ffiffl«iBffleiK14 (|^20^hffl± 

^S?gi5) *^ffl-fnEiS$*lTi^ 0 , Igttffl I C 1 0 J: 

t:>i\.x\^h. ^y±.(nmM . % 1 <rmmmx'^ hii 

[ 0 1 1 9 ] ^/cl^ 1 OllSfe<0}g®T'i!JS t/^?gfB^T^ 

■c. T^ms.2<r>i^~m<r>^m<r>fmiL\,z. i/~m 

2 7 1 3 8 rtcOfL^iSiBSS 2 0 1 OHI Srlg 

^mzm:fhit^wmw^w^2 1 A>m$^iTv^ 
fc. v:ixic**LT. i?^<r>fmx'^Ltd&m.7m. 

WnH^. X)\^iii~)V 3 8 1 v'-zW 2 7 i: *<|SI tfi 
a{c*l)<OT\ lglOSI«6c7)jg.^tcfcftl>T(PJ^2rt 

g^rV^. CeoT. Tffll»R2c7)|^fflJi«0x-;Pff2 7*« 

±i!iBi«3±<^)#^smfii7 o:*ia(c*rcf sao^ 



(05yH2 2*Jig(t^>^i.Tv^l>, :iiihvyY22n'i? 
;^3 8*^J^^$i^TV^I.♦ 

[0120]f^r*)^, 06i:014&iSi6tJt«tl. 

^lOHSfiOJBSS-CliiJiL/iMfB^^^B-Cli, II 

6(c^tJ:o(c. ymm.2<r>nmk.(r)ihm'mm& 

Wm 1 8 (09 y H 1 6 ^g|5t»-*<i'--'W 2 7 cOil-M 
m>(r>y y¥23 cog8^*>' 2 7 <7)9m ( ±(ll« 

X. ^mmmx-mmifzWi^a^^mizti^^xii. 

m 1 4 fcS^-r J: a . T^WL 2 cOrtffl±tO#fi^«fiS 
ffl««ffiBi» 1 8<D^y\i 1 6<oa5t«-*^i^-;P«2 7<0B 

TtciasL, ^^mmnzMf$iLxtmhiifz±rm 

HS^yHie, 2 3tX/l'-;lt-yH 7, SStO^T 

^'^-)un2 7m^mmmzmi$tLX\^h. 
[01211 z(^fii^mmm&TM.it. mi 5, 0 

ifmzmt^t. mi5iZ7ski-x^iz. Tmmm2<o 

mmmi8m^^ti?,ttuz. TmmL2m 

m±um^mm^mmii2m^^tix^^i. 
Lx. >'-)i-^2 7<DmTi>zht:iM)j<Dm^mmmt$ 
mimis, i205yHi6. 2 4<7)miz[imw.i 
mm-tix/i-t^-)i^i7i}<m^^ixx\.^i>. * 

ti. zmmmmmmm^mmmmmi 8 
tmmm^mmnimmi 2im-thztTji 
mmi 5s■^»i«u■cv^l,. t/z. Tmm2mm 
±m^mmmmmimi 2<r>7^)v-it^-)vi ittm's 
^fitzmtmm0m\,z\i. i c 1 o<osg^ 3 

•C.011(a), (b) . 01 2tC^LJtJ; OASTS'? 

(mmmrc^ hz.t\t.m (r>%m>mmx^ l 
tzmsi^mm.tm^x^hh. 

[ 0 1 2 2 ] ULhco cfc 9 ^riaSlijiS-SI. ^ t iCct 0 . 
raffl I C 1 0*>^.(Offl«ft^{i. Tffl!lS«2(7)^|-E± 
<0fi^«ffiffl»«ffill8 1 2 . fLl*I«iBS35 1 5 , TIBHSR 

2Ortffl±c0fi-f 1 8 LT ^fi^ 

m®6tcffii&$ns. io-c, z.tit^-f'mw.2mm 
iL<r>m'^}smmMki2. ^nwmi 5, tubs 
w.2<rynMiL(r)m'^wm^m8ifm^wm^\ 
(.%i<m\%WMWSi>) 1 1-km.thz. 

[0123]-:^, %'^mi^zii'>fz-n^\i:.'mcfh 
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;w 2 7 o±ffli: ^Mt s J: 0 izmmm 7 m^^ti 

2 70i*ig?CJi^Se^^<7)^mi?*^'?IA$ixT 
fc 0 . 2 7 C0±fflt3 i iTFffitc ^ii^timm L 
fe^1Mi7 fc 9 y K 2 2 1 *<1iS^WKSSE§nT±T 

[0 124] S^>(C, T{iIS«2c7)|*iHlic05yH2 

2 . 9mm<r>m.mmmmmi 1 4 co$tsco7 y k 2 

3 8(7)mizim^-^ h^mmmtwrn, 

fflw^ y H 2 2 1: 9[-mm<r>^ismmmmmu& 1 4 1 * 

^mmmmwMi 1 4<oxyp-*-;i-3 8*<gtt^>n^^ 
ffl!itR*tiio«gpic{±. iBUffl I c 1 ocom^s 1 

«!$^^TV^&. tl±<0J:d=3rliI«fllJ§S:«*c:fc{ci: 

0. iBijffl I c 1 of}^(,iii:h^tifzM^mii. Tmm 
iiR2mm±m^mmmmm 1 4 . Kmm2 

0 , TilfflR2<^rt®±<?)7 y K 2 2 , ±TSSta«l5 1 9 

Tfmm2mm±<7)^mmmmmmm 1 4 , ninm 
m^2o. Tmm2<7)m±(7)yyv22. a^i/i. 
rmm^ 1 9 m^smm3\tmimi 1 3 m^th 

Zbiz^j:^. 

[01251 f^2<^^mm<r>mmymmmmij 
mmx'ii. Tmm.2<7)mm^zmLr.:mmmm<r> 
mmm is, 21. 5'hffiiffl«o(i#miiffl««gi;is 1 

2 , ^SmSiffl^^Slfit 1 4 . fi-^A:>3ffliiltSl4 1 ^2: 

-mixm^i. tfz. Tmm.2izxii'-t^-H'3 8 
mmm. tkJ.mx'm.2, sim-^huzt^ 
t?Lrt«^2o*«v-;n?2 7 {±T9paa5) <r>m. 

ijmti^Jiioiz-t^fzlibiz. X;l^-*-;l^3 8$rx-;l' 

^27 xmmmmzm^Lx\,^fz<r)izMt. zcom 

2<omm<mmX'ii. Tffl!l««2tX;U-*-;P3 8Sr 

fLrt«S?gi52 0*<*'v-;l^«2 7 (±T«aa5) cOiTF 
Jc^l. J: p fc. 3 8 $r 2 7 1 P t 

fiStJi^fSL, *Jt. icoJ:dtc;^;l'-;^-;L'3 8 2:y 
2 7 <7)«T(3iEa-ri. C i: tCct 0 , ifet^XSt'T 
fiSlS«2cOMS{cjSJSL/>:SSmttWjS<OA-^-:^y/S- 

'ttr>x^mm^mmm^:m^-tit^. ^^mm 
n^mmm im&Ltc^x^x-hh. 
[0126] ^m<mmx'mm^tifzm^Bwmm<r) 
m^. mKommmmx-mm^iim^wmscox 
dizTmis.2ff)m±.<o^im^wmmmmi 8<o 

7 y K 1 6 J?^tiffi7 1 5 y H 2 2<oa5^i- 



i)ii^~)ltt2 7<r)^mi^zl,t;f>.tiilX^^^j:^-^<r>X\ Tiia 
« 2 t ±i)* « 3 (OJ-hJ^ 1 5: 15] tm&(^i^ ^$lz 
T'#S. lll<0||Mc7)m«T'fijt$n?t?Sfa 

mmm^z\t'<.x § ^.tM^srai. c t tfix-t t . 

[0127] [^3c0^iSc7)jg®] OT, *%BH(7)?SfB 

^1117, mi8^miLxm-tt, 

[0128] *ll]}S<7)jg®i,^ 1 . %2(r>^m<r>wmt 

xmmmmmmmimmmLtzmxh'^x. % 

^^^mmcn^mx'hh. -?-LT, i^^mmx-m 
m^ixtzm.m^mMT'^mi.i.z:^y-y ^ivs-^ 
mt. mmfiy-m.^m^m.^^Lt:mx'hi>. 
[0129] ^%m<r)wmx''i^hixtzw.^B^^m.<^w 
v&mmmi. ^2(7ym.mmx''i%hixfzmim^ 

fummth. mi umiffymmmxTrsLtzm 
7 (I16C0A-A' mzmmmm) ^znmmm 
m. mi8\tf^i<rmMm%xfrsLtzm8 (06ob 
-B' mzmomm) \.znm-mmm'hh. =5: 

fc, Ztlh<m^^Zii\'^X . 07. 08t^tiico1f^S 

[0130] :^^mmx'^^ixtzm^^mm.5 

2<.Zi5\\X\t. mi7i5XxmiS\,Z7FrtXo^Z. TfflO 
5Aim^^ixX\^h, *9-7^;l/^'-5 4{i. #H 

mzn^LxmwL^ixfz^^ (R),ig(G),w(B) 

(503fecOfe«l 5 5 t . -v ^ 

<;>^rl.lSi^«W)i3tlS5 6 (y7 7i?vM»;?x) 
^ffi^^flTV^I,. ^-LT. ;&7-7-f/l'^'-5 4±t 

wm3 5m^^fix^^h. fi^mffi6, ^«ffi7 
^<o«sttfi!t. fi-^msffl^i#JiLi^i 1 , 

<rmL<mm.t'k<nmxhh. 
[0131] ^w^<7)Bm<r)m^^^m.<r>^■}im 
mi(r)mmmmtm^j:itzbii. mi<r>m&<o 
mmx'ii. T(imsi2m'%ws6±izm^im6^m 

dXd^zUm3 5?:miX^^t:cO{zni. Z<r>%3 

<n^m%x\x. Tii!ia«2iofi-fa@6±fcft-fm 

^(Oimm5 3±.iZ:fjy-y^Jl'^-5 4immi. $ 

^>{c, zmy-y ■<fiiS'-54±i,zE.\^m3 5imiS(. 

[0132] i^m.<7imm(r)m&mx''i%htitzmiim 
^aicfcv^TJi, Tmm.2a)pm±.^z:^y~y <)v 
^-5 4i^x.x\.^h<Dx\ mmiizi.h>mium 

ifix'^. ijy-m^htizmtsztmm^tih 
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[0133] m4mm(r>mm'\ vxr. :^m<^m^B 

imi 9. m2o$:mixm-ti. 

[0134] :^mm<mmi>mi s commc^mmt 

xmm&mm^<^m^:Hmzmm u^mxh . l*» 

r<nmmm^^^m.<r>'m.mx'h tzcr)\.zn 
Lx. ^mi&mm.mm.ymmmmi}m.iKm 
tmmkt mm\,z-^'tt-!'^r<r)mmsM7m. 
m<mm]X'ht, 

[01351 ^mmmmx"^hixtzm^Bm^w.cr^ 
mmt. ^i. f^2<^%m<mmt^mx'hhtz»>. 
^^j:mmz-o\^x\iwprsiiixmmt:'-m-th. m\ 
9\m\(r>mmcr>mmx'^Ltzmi (ii6oa-a' u 
\,zmmm) \.znmtmmm. m2QHim(^mm 
mmx-mLtzms (sewB-B' mzmommm) 
{znmthmmmx'hh. ^is, z.ixh<r)wm^zii\^ 
T, 07, m8tm.<r>m^^m\.zr>\^x\,m-m^ 

[0136] ^ik(r>mx'tm^titzws^mw.5 
8^^fcv^•r{±, 01 9fcj:t/^a2otiis-tJ:^t, rm 
mL2±.<rm?mmmkzT)v^-^A. m (x^mi 

miioi,zmm(>otim^^fi. -?-co«^m6o±{: 
m<r>mmmbmYy^rmzm^^ixx\<^h, « 
■fms6«, mm(>oiii^ifmm5 9mmm 
x'\iTmm2}^<<zmmis.^iifzimtt£'^x\^htz 

ib. 17.38 cr>m<7)mmmMim i (r> 

mmi&b-k<mxhi, ttz. m2nz7ri-xd 
tc. ft-f mfliffltgSEisii 1 8 imm 5 9 im^tm 
izmmzm^i. 'y^£< t hm^mp^<r>Km5 9m 
mizmum9m^L. tmmo±^zmm^m 
me^^xh^^rmzm^^tix^'^i. li-fmsieti® 

fi£t L-c t J; v^. ^m<r>f&mx'm^^tirzm^nm 

ir^S, L/v:*<oT, «^i^t{i±flt!l»K3c7)?l-:^*>/i.A 
ItL, fSS«28S:®aU^3t*«RSt»i5 9<^iBrR 

S 5 9 c^±:^t:{!i»tl.fi^«g6 <iSB3t-^(tti{f ^ 

^>^:i>, Lfzi}<^x. ^ma&mmx'ii. m^mmea 

mxi&gi$tiX\'^i .itztSl coHSfiOjgJBlT-SSS Uz 



<oi*)ffi±lc{i, x-;i-ff2 7«ogp^c7)±T^jigpi 9t 
x;l.-*-;l/3 S(r>m(^nmi^2 0 1 im,nz 

mm-thTi£^mmmB2\im'tt>fix\.^hifi. 
:i<r)^%mmwm^2Ui. mm59mtmm 
x'hiT/i^i-^j^. m (Xiim^^t^-^) m<D 
^mx'm^txtx\.^L. m^nmetrnt^mh 
h I T om<mmmmm:m^ lt t j; v ^ , v ^-mt 
Lh. mm5 9ttz\m^nmsmtmAm\^i> 

[ 0 1 3 7 1 Tiiis«2<o>f-Biia!fcj4. m^mffi 

fflsesiE^ 1 2 , imMmmmmm 1 4 , ft^A:^^ 
wmifm'fhixxm. :Lixhm.mhmuz-o\^ 
x\im<r)mmmtmiX'hhifi. m^m^tL 
x\im<7im.m.^mtm^^hixx\^h . 
[0138] ^m<r>mm<r)mi'am^m.(7^^-nm 

mmx'\i. y^sim. 2 iortaat s -^^my^m 
mi}^iot£mwmmi'-^9--yyLxm^%mbi 
m^Lx\^tzffyf,znL. ^<r)^A<n%m<mmx'\i. t 
Wsi2±.(rmmwim.\,zr)v^~^j^. m<r)^ 
^m<n-M\^^wMmm^Lxmm5 9im^L. z 
comm5 9imoxoizmim6om&^ti. ri* 
m5 9t5j:ifmim6 0(om^mm\-<om.2±bim 
t^6 o±(c»i«L^ I Tomffmmmmi:^^^-- 
y^'^ix^^m^mmei:'. h 5^ r«tcjgdc-ri.A 

[0139] ^msi^(7)mff)W.ikwms<7)W^i}miz 

fcV^Ti. T^iS«2^^x;^-*-;H 7. 3 8^iS 
1,13 S:Tffl!lS«2<7)irhBii!|{c?|#JiL, igUffl I C 

1 oi:^ifzztizi<ommitmiztti^x^ 

I., tv^3^l~m3<Ol|^6<0}g»i:l^«i<^S!>mS:^ll. 

[01401 3(K||Jfi«o}gsso?gft^^«io«jt:ft«o 

Km5 9tm^mm6bmm^zmf6tzi^. 
m&msmmzmi^ix.i>Rmt L•c^^^®=5^^t^t 

sfej^, fmm^mmttnbm^j:iztx'$mra-b 

(01411 [S5£7)SeSfi«}g®] lilT. ^^BflOfe^a 

^a?rll2 2S:#HSLTiJiHfltl.. 
(01421 1 -m4 OS^JfiOJgJBTtt-'N- / XT' 



(18) 92 002-4 0472 ( P2 0 0 2 -4 0 4 7 2 A) 



O*3%Bfltf03ifflWI$r*t. 02 2 (a) <±*^<7)J^® 

0 . 02 2 ( b ) \m2 2(a) izmi-mm<7)m± 
[0143] :mmmm:^ktif::m§^7ms6 1 

{i. 02 2 (a) (Ci^ti^tc, 2m^. t^shh 

T F D $ titzm<nm'm^ 6 2 ( ^ 1 

«) t«|tij««6 3 (m2(0««) t*>'^*|i0ES$iX, 
c:n^>fflScraic?Ra (0^) *<WA§ixTV>S. 

rawi. ^fc<0T-^ii64 (mio^nas) *«m»t^> 

mmm.hiix/^mmmm (^^-mtas^BS) 

•fhr—^mmmn. i^mwmw& (v^-fti.i,0s^ 

mmtixm. ciwigimsitcio. Btrier- 

[0145] TFDS^66{i. 022 (b) (Ctf-TJ: 

Tym<r>±mti*h^j:h^2<7immm7 otij^hm^^ 

fjir-meAizm^ii. m2cr)mmm7 om^ 
me 5 izmm^ixx\>^i . ^mmmmx-^^hixfzm^ 

i^(>m^^iix\>^i. i,L<ii. m4cr>mmmm(oj;i 
ptc. B3mi6 5S: I Tom<r)m/SLmmmxm&L 

1. mismm6 5(OTi:izKmm^mmizm^ixi>j;: 

m<mi(mmMX'm^^tix\^^ . 
[ 0 1 4 6 1 -e LT , ^mc^mmx-nt^ixtz^ikmi 

ffy-mti^mmzm&^ti. zcomizm^^6 2<o 



[0147] i-y^h-h. m'Fmie 2mm±iZT-:^ 
mAimm^tih-'iT. m=mis.6 2mmnziiT 

-mmmmu&m^^ix. MiT<^mico9iMiziim 

«2rK3it"i.x;l/-*-;l/7 l*5}g«§^^t:v^a. X)l' 

-*-;i/7 1 muiziim^-x hm<7)mnmmmL 

m^tixid'o. zcomm&mAfj^mmcoT-mm 

mmh. -eLT, 'f-mmmm.<r>mi<z\m 
mmicifm.^tix\^h, i:xh<r>i^o-mwmm 
^.cttj: 0, wmm I cti-^h\i!,fiWzmim^^i. 
«^f««6 2mm±.<r)T-mmimm. ^nm, 

a5S'^iLT#T-^ta6 4t=ffi|&§*lS. o^o, c: 

ix^m=f-mme2(mmi.<r>T'—$'m.mmwM. nn 

[0148] -If. *ri6]S«6 30^B|R6 7ffl!HcoV^ 

m^tix\>^i. =^-)\^mizii^m.'i'^mmm 
x^tixa*). v-/i'*t«±iiifcj:irra[*5«mwt«f 
m^tix±Tmmmmm-i. m'f-m6 2(o±Tm 
m^nrmzhtzh^Wiyy vaxx/xfi'-t^-ii'i^ 
m^^tixm. xi\,-t^-i\,co}^mzm^-:^h^ 

ffl€L. z(^iimm^t±.TmmuiitixmmR 

6 3 Wrtfflli0^3E^ 6 7 1 6 2 JhffilicO^ 

m^imm^vss.mzmmLx\^i, ttz. m^m 
mmm±<D^mmmm:(ommzimmm i c*>- 
mm^tix^^^, i^xh<r>xo^j:mm^t:mzti,zx 
*). mm I ci)-f,iii:fjWzMm^ii. m^mue 
2mm±mmmmmim. n^w^. ±Tmm 
^m^ixmmme 3±.<r>^^^6 7izm^ti 
I., 0 , zn(>m^rmme 2mffi±o^^fflgf 

[ 0 1 4 9 ] WT, ^mmmmm^mfr:mm<Dm. 
:fimiz'^^^xwimt. 

[0 1 5 0] ^-Ts m^m^e2cr,m-\tbx^u^ z 
mmmi. z<7)mm<r>-m (rtst^?.®) ±fc-f 

-:5'^6 4 tTFD^^ 6 6 tH^mSie 5 SrJ^BiiL, 
[0151] '^iZ. Z(Om±(0T-m6 4ffit^m> 

m^<^wmiZT-i'mm<7)Xfu-Ti:-)[^7 1 ^m^t. 
^(>izz(Dsmi,zii. mMX'mme2, 6 3^x-;u 
^^S::f^L■ca!i0^i^Ly;:t^^^, i^-ii'mMTizm. 

^tSW<o;^;^-*-y^7 1 <^mizm^-x hmcmi 

mm^mLxiimmf:m&L. mmm(^^T 
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[0152] :.<r>\k. mT&m 2mm^z^m^zm. 
[01 5 3]-:^r. n^mibsmmtLxir^u:^- 

[0 1 5 5] »:v>T\ «i^a«6 2. n\^mme3<7)\,^ 
m=fmtiR2bmms.3imh-^h^. jpeltmo^ 

mimx^^X}5<, ZcDXoiztlb, i^-/\^Mb 

nmmiifix^me 7 bmmmmmmm^ 
mm^zm^tii,. 

[ 0 1 5 6 ] 2^-b;H*l(c, i^-iV^crtm^mXQ 

b mmm.(^m^wm. lx . wmm i c b <nm. 
m},zhhr-'^imm^<^mi> {m.=m^ubm. 

mmu (%=m^abm.-thm2<7)mmLm%m 

[0157] ov^-c\ mtmik^iv(nn\^m.63m 
mmzmm. imm) . mm. m^m ^mm 
mh, zffy^k. m^mme 2<r>9mmzm^wzm 
mmicmmmmizyj.^xy'yymm. y^^^xr 

[0158] :^m'mmirFDm^^m\^tzr^T 
^:r'7V')^xmk^^'S.<r^mx'hi>ifi. z<n 
it^t B!n^lSl-m4^oll^soJg®<7)>'^••/xr■7^ 'J 9 

th. ttchh, ^ifm&ffimm/nmmimx-'^t^ixtzWL 
a^mmt. m'msi(>2(r)pmm?mm^\izn\ 



m2mmm^zwm.x'^h<r>x\ ^mmmmm 
hzbifix'tt. tt:. mfmi6 2mmmmi3\ 

tmi^<Dfzib<r,x^-xbX'^l<r)X\ ^^'SriSII 

h--yi-mm&zbi3ix^. 3\^mLm^mim 

<Zbi>^j:\>\ 

[0159] imecommmm: wt, ^^mcom 
mmmmmc^m e (T^m^i^mmx-^^t^titzm^s 

S:H2 3$:#MUTiJiBfl-ri>. 
[0160] 3|s^cO}^®fti. TFT^X^ v'^yy 

%=t\zm<.^fzr9'f'i h 'J x-yy^(nwmm.i^ 
imwrim^w\<niimmmm:^^ . 023 
( a ) \ti^m&mm:%t:>KtM^mwry^mi 
mc^-tmmxh 0 . 112 3 ( b ) \m2 3 < a ) 

[0161] *iiifioje®t:if 'iixfejsa^^a? 3 
(i. 023 (a) \,zir<ti.=)\z. %3<rm&mmm. 

ii:^ffiTif T F \ymi^ymm.b w,mm.<rM 

<rmFHm.iA (mic7)»g) bnismi.i's (^20 
mm bifnmmti. zt\.t:,w^^m.^B(.m^- 
B&) if^x^iix\^h. %=tmt.i A(r)nwmz\t. ^ 
Wiv-xm.ib (T-m. mi<7)mm^) mx/^ 
W)y-vmi (^aas. mm'm) m.\^zt£. 

mhXol.zW=FmzWiMhixX\^h. =S-V-x^7 6 

b^y-vm i(r)-^m.m.mz\tT?TmTisifi 

mmixxa*). #TFT«^7 8S:tft-t-CSS«ffi7 

9mm^tix\^h. -13. j^i6]»K7 5ortffiii^ffl 
^TrM^zn^Lxm^mo {^2m^ 

[ 0 1 6 2 1 i/c. STa«7 4<oi'hiiiWiy-x«ffl 
ifmfhix.. v-xm lb. y-vmii^ -en-ems 

WpM ) if^iX^'tm'^^iiX \^h, 
[0163] TFTIg^7 8Ji, 02 3 (b) {Z^^-fii 

okz. y-vmit^mx/hir-vm^Bib. y- 

bmfiiS 1 SrSditeSlg! (0^B&) fc. *6«*8!Lh{c}gfi!t 

l.i|iSSflJ«8 2fc, i|i««5fl8 2^5(Oy-X^«(CgfiBI 
§*r.n:y-;^i»7 6*»<i>St^SV-;^liffi8 3i:. ^Nl 
8 2 H ^ >'^«(Cjg«E $ H U- ^ 8 
4i:Sr*LTV^&. -eLT. TFT5g^ 7 80^1^^ y 
liS843!«««®7 9fc««!$*irv^«.. *I6SS<0JB 

®ti# f>ixf.:?gB^H^sisc7)%& i,m 5 commmmx- 
'i%(,ixf.zm^BWrmm.bmm, mmmi 9i)<m.m 
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[ 0 1 64 ] -tUT. Jjs^OJeHgTH WcJSS*^ 

8 5.8 em^mmmmii. m i <7)mmBT^^ 
mw-mi 6 1, Kny-hm 7 ^zmmttih 
[01 6 5] 1-^;^^. m=Fm.7 4<r>m±.izv-x 

-*-;P8 5(7)i*ia5t:{i^'<.-x h^«o««ttl^iM*^^ 

m^tixi5<o. zmmmmmmm(ov~m7 6 
tmmv-mmtmmm.-t?> z t Tjim 
mim^ti, ^ix. v-xmmm.mmmz 
immm i ci}<mm^tix\'^i,. iy±«oj:-5^ieis«3§ 
mizt^zx^. mmi ci}-i^tii:tj^ixfzmm^ 

X. zhf.m'Fmm 4mm±(r>v-xmmmm. 

[ 0 1 6 6 ] hgHfflt|S|«OE«lfflji^«oTfc 

4mm±.ff)y-mmmm. Jii^mum^t 
x^y-hm7izm^ixh. j^-^x. zixhm^ 
m7 4<om±(oy-hmnmis&. mn^mij^y 

[01 67] mmm7 5co^mmm8 0iz-^\^ 

X 0 vim^^tix\^h , i^->v^Mz\i.±w.m-m<^m 

%m^zw^^tixi.-fmm^^mm-h, «i«7 4 

ff)l.TmmU(7)Tmzhtzh^miyy Yiii.UX)V- 

«^a55r^fi£L, zm^n^msibiymmmi^Lx 

7 5 ffiPmm<r>^W^ sot 7 4 <7) 
nx-^m^tixuh. 

[ 0 1 6 8 1 Jar. *site<o}Bjs<oafi*^^a<oi8e 



[0 169] ir. mTmm4mmt Lt-i^'j^f 5 

KS«5rfflL, _h{;v 
-X^ 7 6 t b «8 7 7 1 T F T^i^ 7 8 i: BS«fli 

7 9i:m^L. m<r>m i9mt^j:?>m) ty- 
xmmismsimty-hmnmim. mwmmm 

[0170] mz. z<nmL±(ov-xm eosggpco 

m^iO®R)ftx;U-ilx-;P8 5 Srmtl. b k hizy- 
M87 7(0^gBm«<7)®Bt{;x/k-;f.-;l'8 6 

§A>(Cv:<7)»«^(C<i. t^IST»K7 4. 7 5S:S/ 

{aBi-i.«ji«fiifflox7i.-*-/i/$rjeB£-ti.. -eo 
ut. x)\^-t^-)i'8 5cr,p^mzm'^-xhmcommis.n 
m^^^ixnmmm^L. mmmco^v-x 
met v-xmismmmim,mzmm^-th t 

bUz. X)V—!\rs-)V8S(7)P^mzm'<--xvm(r)M% 

mmi%mLx^nmm'im^\.. wmm(r)^y 
~hm7ty- mmmmmmmmizmm^ 

h^mmmmiytmtx^^mm^m^L. zco 
iLmmbm.74 m(^^mmmnmimmi:m 

^mzmm^-^^, 

[0171] zcom. m^mm7 4(D9mi>zw&^mi,zM. 
oT'-Ku-<5h', ui^'xhmmmm, mitixm 
1 mmim i . mmcov -xmmmssLt y 

[0 172] «l6l»e^7 5<7)^tt4fcLt/-KiJ;^- 

im) miz^mnmaoimm-i. zzx-mnms 
0 im^-tm, ^kjiux-mm 4,75^ 
ittxm^hit:i:^i,zi^-fiffcn>±mt^mmm8 

[ 0 1 7 3 ] mmiiR<7)Mifcr>nm±izm\^m^ 
ti-^tim&th t . m'Fmi74 bmm^7 sm^^ 

ill. 

[0174] <X\^X\ «-?SlR7 4 . 5<7)V^ 

■m*^ucr>mii:^m±i,zmmL. zc7)mu±i,zx^ 
-^^mt. =^-mb^j:i,mmmm]Uz^k. 
mfmL7 4 bn^mwL7 5 ^nis^h^. wslx^ 
^^h^. mii^-)\^mwt^^x . ^-b;u^fm-r 

b-9-i>tzMzi^-mb^j:mm^^^^-^m.=m 

<r>mmM^WiX^^Xii<. ZffiXofiZ-fhb. i^-)V 

mb^\Hwmii^Lx^m'm8 0 bmmmm 
m^ifinM.mzm.^tih. 
c 0 1 7 5 ] <5:{c. ^^)vnz. i^-ivM<Dm^^xu 
i^'^.aasraAL, m^nm.uinitthzbX'mi'B^ 
)vm%(:,fih, z<m. v-xumi^mMby-h^ 
mmssm b mmkmmm±.^m^^tifzt(i 1 <n 
mm<od i^mtm i cb<^nmmm.<nst^mmi 
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X . mm I c t <Dmmm^z$)iv-mmtmm 

[ 0 1 7 6 1 ooT\ msm^-ti\^mi^mm7 sm 
mmiizmmm mm) . mm. mm) mm 

mmi c^^t^mmzy xy'^ymm. yx^xr 
[01771 :mmmmiiTFTmi'^m^^t:Ti'T 

^%=fmj A<r>^mmz^m:r:%h<nx. -kWiW^ 

[01781 \.%i<rmmm:\ *iibbco?s^ 
[01791 *iisfe<ojg»t m 1 7!>Mm 2 

[0180] i^wmmx:'^hixfim!hm^m.(r)W^ 

m°Mt:mth. m2 5imicr)mm(r)mmx'inLfzm 
7 (laecoA-A' mizi^ommm) o mecn 

fc. a25Kj3V^T, ll7tHl0i:^^ji<0flt«SS{C 

[01811 zin^iffm&c^mm-m^iifzm^wp 

m:ms.tm^j:^.m. Tm&mmfitLx/fyxm 
m'^:ffyx^itryxi-y!^mmm^(>ix. rmm 
2iz=f'imm^tii::im2 atztmm i c i o trawi 
A, sgttffl I c 1 o<mmmi,zmf(>tifzmm^'i-y h3 

3 t ft^WBJi^ffi«5 1 2 t , «fiiM'.y H 3 3 t ^ 

«SfflM«l^r7'f-v-3 4T-;^^yT-f y^^tfc. v> 

i5»9>l.7x^X7 x7^ (tU<»40LB (Outer Le 

ad Bonding) n^) tmixhmmmizx*)m}mi 



c 1 o*>'iiii$fL, § (>iz. zti(>mim I c 1 0 i: . 

mm 8 2 2 mm s a x-mhnfcM-x-h h , 
[01821 iiF^mmw.^m^m.ff>mmim 

^\ z<r)Tmmiz\tmimic<n^^i,z=fitim2 

am^LXUKZtt. SMSffllClOOHglgT 
(4. TiiS«2{cl^a!^j^^§ixfv:lHIgP2 alcfglijffl I C 
1 O^msb^?*: I C 1 0<7)^H(BlfclSlt^>ii;rc 

»N--y H 3 3 tm^mimmm 1 2 1 . «ai/\->y 

h' 3 3 i: ^3E«fiifflS^ieil$: 7 ^ ^- 3 4 T'-K ^ 
y/tl.^i:{cJ:Offil!)fflICl OSrHIIL. §4>tciB 

Wffl I c 1 o<7)i^fc. w»im I c 1 0 1 . zffmia 

ffl I CI 0 J:#S^KIIi;c;)tg«ga5i: , m 1 Ofi^SlS 
2±(cm2c7)SiS18 4^)gfigUT, TmiSL2mm 

mi'f-m^cfhi^x'hh. 

[01831 ^^^ff)wmm^^mm.<n^-miv 
'>x\^h<^x\ wm.Tmm.s5<^f^msL2mmm 

<rjmmM 12,14 tIBiJffl I C 1 0<7)gf^A<m2 

mmm s 4 t-cs-a? ^ <mmi^z%tiH'i^ ^tz o . 

r^^$ni.co$r|!)5±T'l', tfz. c:ol^2<7)«Sl8 4 
{4^1>«toSCi:*>T'SI.<0T\ C<^^:^T1#^> 
*l.n:?ffifa^SgB8 5)WR')Sl»r^<i<=5rO. m^fflSt 

tfz. w.2(r>%m.msA^TmwK2<r) 
^Ymm<n^mz^^Lx\.^h<f)x\ y^s.2<^mm 

[01 84 1 ^/c, ^mmcr)mm(^m^Bm^mmcr)WM 

I., 

[ 0 1 8 5 1 ^rfc, m l~lg7<0||*6<0J^S(cfcv^x 

J4, mm I c^c7)m^a!fp«:Tffl!i«« (sskoms) 

*\ Biiiei:^fp{4m 1 cr>mL<7)ffm<^4mimmi,zm 

SLT i, J; < , -5-cOJi^lct4^T^^l*rt{c^^-ri.*^ 

7mmizmmmimtcoi:mmx'^ . m:J*ym<r>^ 

[01861 macomticomm mr. :^mnmik 
mm(r>m^ijmcr>^ s crymmmmx-^htitims^m 
^02 6-113 0 ^:mmixmm-th. 
[01871 :m^<r>mm\i. ^mM<r)m^Bmm<Dm^ 

m^Bm^m(^mmijm^zmmit:mx'f}r>x. msm 

m^^^m<^$mmx'hi, 

[ 0 1 8 8 1 02 ea^mMimmx-^htitimm^s 

il{l^«cS:±illlI*»4.£JtMffilil. 02 7J4Til«*>^> 



(22) 32 002-4 04 72 (P2002-4 0472A) 



iw^tm^mm. ii3O(i02 9<oA-A' mizmo 
mm. 03i{4@29«B-B' wnzmommmx'h 

[0189] :mmmmx'mtitii&m7mmcof^ 

[0190] :mmmmx-n(>tvf:iWiii,mmm 9 1 

% 1 (n%m.(nimx''mi\,fzm^^^'^m. Wih 

Ji, RSta?Sa«5^aTj)Sity>. Tffll»[2i:±ffl!l 

VMe. mmm7. m^mmm\mimLi i. m 
mm\mimsi i3(oo h'y^s < t i>±m^ s iz 

^^fi. fwmL2iizm^^tihm(7)%ms2\i 

hx\^h<r>\,znL. :i<ny^8<r)mm<nmmrm(ititzm 
\x'\i. mmw.i^^mM.X'hhtz>ty. 
nmMWzrmm.2 (m<nmm ti<mm 

(S2c7)»g) <rmmt LXiiyxmi}*hti:hmimSi 

m\^hixxii^. ymmL2. 3^zmmtihm^m 
S6. ^4«ffi7. {i-^mffiffl^i#jiLieMii 1. ^at 

mt^m^^ii. tfz. Tmms.2iLi,zm^^ixhm 
<r)m.mB2\m%m:^Lxm . ttz. ft-^mse 

\iMMm^mi^.X\<-^ti:^\ 

[0 1 9 1 1 1^. ^i<r>%mmmrmhfirzm.si^ 
1 xu. mmm i c i oti, TmmL2mm±. 
tcig»t^.a^ft^A^)fflieiS4 1 . m^'mmmB 
1 2 . ^emmw^m 1 4 o#sga5K«^$ixi, c: t 

2mmmwmmzB^^titz^mmm-2 enii^ 

A:/]E^4 \ff)mm^m.^tiXi5^ . tfz. mi<r> 

m.m8 2\muwmT2 6±fcj:i^j^ffl i c i o 

h(r>{znL. *^JSojg®Ti#f.ii/c?S^B^^a9 1 

•cji. T^w.2mm±.\,z\imxi)mmkA\{m 
H(>tixi5(y-r. Tmmm2mm±izm'f(>tifz(m- 
mmmwmi 2. ^mmmmij^ 1 4(7)=&f^mz 
mmm^26mi^^ti. zm^mmm26iz 
mmi c I o^^mmLfzcoF 47 mmtihz 
ti,zx*). mmm i c 1 ojiTwa^ 1 ocn^mzmm 
^tixa^. ttz. mi<r>^mm8 2iimmm^2 
6±m<oTmmmmm±iizmi'rii>tLi>^x't>h. 
[ 0 1 9 2 1 tfc. m (^mmmmxi^f>ixfmi^ 



mm^tix^^fzcr){zni. ^mmmTn(>tim 
fa^^^a 9 1 x'ii. mm. 5 1 ±iisig 3 ostctie 

A hss mm-m m.'om^ixx\^h^x:hh, 

[ 0 1 9 3 ] ^r*}. 02 7mo0ffiT(4. fll3t«c5 . 

5a, -/N'-y^^-f bSScOia^Sr^BStl). 

[0 1 94 ] s/c, ^^<mm.<n%^. ^x<r>'m% 
mmsm\Q>\i. m29\,zmhmn,%h<niBm 

[ 0 1 9 5 ] t^, ^L^mimm^^timjSim- 

Ha 9 1 T'{i > la 2 8 ck 9 tTil»« 2 
fi^miifflS^iHiSl8<7)X;U-;}-.-;W, 

fflti«iiJiS2 1 (oxyi—^-zKoiaatcitiELTTOo 

5 y K 2 4 . 2 5*«'?-iX-fixifttti^.it. mffiffl^ 
mk\ 8«0x;u-*-;W:itiB-tl.#5yK24*>f>i; 
•^«fiifflS«IEiai 2*>--eix-e'ixift{t'ifi. 
mmk2 1 <o;</w-*-/i/fc*tiSi-S#5 y H 2 5*» 

[0196] T(ffla«2c0i§^c04iaO9*>, 22It 
^':,X±M§'WLC0yyY24. 2 5i)mW.^tlXt5'^. 

yyv25timm^tit:mtmtiii2nzi&^x^m. 
mmmm^ 2 e m^^tix ^^i. zti (>mmw, 
m2 6 ffi^^m^mmmsB 1 2 1 l < am. 
mmmmim 1 4 1 ^«?$iiTv%i, . 
[0197] z(7)mi&mm^B^^mm9 1 t-ti. 030 

mi. Tmm.2mm±.m^mMmw^wMi 2. 
^nmmis. Tmm2ffypm±.m^wmim 

[0198] OT. T^m^2(r>[mph9m^zhtzh 

mLwmi i(r)^twmx'hh, z<r)mmm.iBWrs 
m. 9 1 x'ii . f\-^mmm- 2 e *>^> a:») § titimm 
#{4. rmm2mm±<ommm^mm 1 4 . 
mwm 2 0 , rmm 2 <om±ffmtmmm 

ie^2 K iTHaail 9S:g4L-C#^tifii7{;:«t 
[ 0 1 9 9 ] OT, **B3«0j«fi^*Jia<OSiBS:fr«S: 

[0200] Tfflias 2 mmt IX a^xwrnm 

fisofi^mse . ^mss^ is. 21. ?i-iBffi!ic?)ft^ 
^mimm 1 2 . ^^mtiffis^eiiB^ 1 4 is 
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»RS:KiltS;^;l^-*-;W 17,38 ^m&t?> . ^ 

<r>m. ;^yi--*-;n7. 3 ammzmmmfM^ 
mt&ifmizx 'ommu 15.20 m&t. t 
mm2wm(ommmmnmizmm^-^i. z 
<m. Tmm.2mmm-kmizM.^xitfu^ h\ 

tiw 

[0202] ±mmmmt ixnyxm. 
\.z\Tom<rmit'm'mi:mm.. ^^--v^li^ 
[ 0 2 0 3 ] »:tc. Tii*fi^ 2 . }Mm.3Ti-n<nnm 

±(cK|tnM 35. 3 6 S: -efi-f l> . 
[02 04] <J:V^'e. i*li?>T0(ll««t2. ±i!lS«3<0 

^t^m'kM:. \/-i\'n2i-kmL^^x. s-b/u 
[ 0 2 0 5 ] S-b/i.rttc. x-;i.«<7)?BtfaaAP 

[02 06] z<n^. m%m/mm\2. «sm 

«gfflg!^ffiS 1 4 , ft-^A:^3ffliiai4 1 ±(cm$ii^c 

[ 0 2 0 7 ] n^)ViS(m,>im\.xim^)\^<r> 
#tt €rp<s^a6tc, mie<^ai^ti^i-<^ 

m 1 OfiSSlS 2 tgp^i-WtcKISIL-CiEJS^SrgP^J'Wc 
[ 0 2 0 8 ] ov^t\ L;t?SfB-fe:;KO 

±ii» « 3 (mmwizmm. 5 a , T(ia« 2 <o^iiii 

t^H^t^SaS-eix-fixftS^t^c^s Tffl!l»IS2«7)J'hBD 
Oat^N' -y 5 ^ h 8 8 SrIR •) #ftS . 
[0209] CKOf*, TI!i!lS«2«031.ffiTO»g|5{=^<t 
iotifz^Wm^'^2(>^z. iBUffllC («i^fB) 1 

o^s:jiiiUccoF4 7^si^tT, -fssms<2m 
-n\zmm i c (m^iasfp) 1 o^i^-rs. uuioi 

[0210] %B,<nm&.mmmji{m.9mwm:-&-n 

ji')Tffi!IS«2<0^1.g5ti>^o-CgttA.ix^fi-fmeffl 



2:, ±liS«3iO[*iffi*-/i>«fliifa5:i5itoTTfflS«2 

<r>nm^. ^hf,zTmmL2<r>nmi}-hms.n^im^ 
Twm. 2 mm^zhtz-^xmi hixtzmmm\t 
jiLffiisi 3<,z^mzimLx\^h<r)X\ m^mm 

i)K Tmmm2. ±mm3^^^mi}'hTmisL2 
mmm^xrmm2mmmiz3\m^tii^m^ 

[02 1 1 ] Tfltt«2i'hBB«0ja^(I^|§?@t 

las 1 1 . 13 bis^mwcmmmf-2 e m^fx 

K^h<r>x. coF^. mimi cmm^tifzcOF^j: 

i^imk-thx^^j:^^. i'hmm=f2 6tcoFco 
m^mmthf^^ms^hit^mizfr ozt a^t-^ 

9Yixtzmmmxhtii,i. mi^-f]ti^^^\,zmmmi 

[0212] imcn^mm] OT, 

i^s<oi?jt:^«oig 9 <r)m.<mmx''^hixtzm.^amw. 

m3 2. m3 3i:^mLxwm-h, 

[0213] ^mm.(r>mm.{j^s,<r>%mmmtw\m. 

i'B^7f^m<r>wmnm^zmmLfzmxh'^x . m^m 

f^m^^mtm^shmi. f^Q<r>mm<r>mmx'm& 

L/v:?S^^^S9 1 \imim I c<r>^^mt LXC 
/c?Sa^iS{t9 2TJiC0G|lil*<»ffl§il-t^-C'S) 

I.. 

[ 0 2 1 4 ] ^coj; 9 *IIS60»®-C1f <c>n^>:?SfB 

^^■9 2<r)wmmi^a<7i^(m%x'^t3ixtz 
WL^BWrmm.9 1 fc^tjix'j>sfci6. 
xMrnTT^hi-xmrn^'mth. m3 2\tf^s<rmm<n 
mmx'T^Ltim2nznmhmx'h'>x. ^^^<m 

0, ll3 3{i03 2£OB-B' ^lC?adBtSiaT-J>l.. 
^rfc. i^^^>^O0ffi^^fcv^T. 02 6-03 l tftiio 

[0215] m8<0^SS<7)jg®Tt#/i>ix;^c?gfi«/T^fi 

12. ^«^^^£i^i4, axt/ztihmwm 

12.14 i:«eg$nfv!?hgP««?srF2 6*5m$ix, 

^<oi'ha5S^JSi^2 6{c^ffl I c 1 omm^titzc 
oFAii^ LXTwmi 2 m-n\,zm)m i c i o 

i^LX^^fzif. ^mL<r>BmX'nhilt:WLi'^^ 

m.92(r)m^. 03 2ic^-rj:^c, T\sm^2ffi9m 
±.{zm^nmmmm.m2. ^^mmi^isMii 

4. «#A:^fflffitl4 1 . HXUmKWiMkA 1 1« 

mixtz>f^^'m^2stm^^ii. m^wmm, 
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mi 2. mmmmim 1 4 , iixm^?^m 
m4 ico^mizwmm i c 1 ommtxTmm 
2mmmmm i c 1 osru^iL-cir^i.. 
102 16] tfc. m8(r>mmmi&Tnhivtcmm 
7mm 9 1 T'Ji, ig 1 mmm s 2 mmmm 2 e 

1 mmm8 2immmm2 6±.t5xx/mm i c 

mm2mm±.izm-r(=tix\.^hAX'h&. 
[0217] :mm<mwmktit:ms,m^9 2 

ffl, -b\>^dxoiz^izRMm<ommzm\ii^ixx 

lSt^mi07yh'2 4*5, Tffll»K2<Ojg^c043a 
(Do-h. Mj^-ri2mizi&')Xmihix. zti(,(7)yy 

F24*>^>iBSiffl I c 1 off)mmmmizm'rxm^nm 

m^mmii2mti^hmif'^tix^^t. tt^. ^4 

*«TIII«1R2<o^^<oiiat:?»->rifttt4.it. Ztii^ 
myY2 5*»/^>S!i)ffl I C 1 OcO||JISi«K|6l»tT^ 

aifiiffl««Eie*i 1 4 ifim hfix^^h . 
[0218] im%mim:''^htitm.^^^m.9 2 
Mmmm^^mxhhiph. ^m,9nizm^ 

mif>^'^m^3mm. tt^hhummmzmif. z 
mj/^izmm i c 1 o^nm^tix^y^. 
[ 0 2 1 9 ] H3 3(i, ^mmcommx'%(,ixfM^B^ 
^ss 9 2 i^mm 7 fc:^iii)tc«ji8i immm 
xh*). mmmmmmimii sm^m^ixx 

^iitz=y-m2 7<^±mtmmi:oiz^mm7 

m^^tLX^^l. tt:. Tf!m^2<7)m±Ui. # 
[ 0 2 2 0 ] »m«*mSiiJtx-/Wff 2 7 

[0221] TII!l««2(7)J'hffi±{C^SSffl«^ie^ 

W^2\, 14<0ife«(^9yK2 3. 25<nmt\ZX)V 
-ir^-)V3B,tmn.^fiX\^h. ;<.;P-*-;U380rt 

mmm.mm^2oi:m!&L. mm. nmmco^ 
mmntm»2i, i4i::s.^^izmsmiznmtx 



c 0 2 2 2 ] Tmm2mm±.<oMmMm 

miM 1 4 cox;l--*-7>3 8*^'iS(t'^>n/ilPJi:K*=tffl!l 

(omui. mmm i c 1 o«o«^ 3 2*^m$n-cv^ 
I. . ijLho J: 0 ^ijmtmmi zt^zx'o. mm 1 

C 1 Of}>(:,m:h^tifc^m^ii, Tfl(!lffl!ic2<7)J'FB± 
<0^*«ffifflS^ffiei8 1 4 . fLl*l^«^ 2 0 , TfflSfflR 
2^rtB±0^$mfiiffl«iBffii!IR2 1 . ±T#aSI51 9 
$:3i4LT#^«S7{:ffi*&§fll.. J;o-C. 

TiBi^ 2 oj'i-ffliw^mfiiffljg^ii^ 1 4 . fLrtig 

^2 0. TfflSfflR 2 c7)|*lB±<0^«ffiffl«8gE^ 2 

1 . tej:t;f±T9ijia5 1 9i/t^v^mmLmmi 

3m^t^Ztiz^j:h. 

10 2 23] mpL^j:\<^{E^mmm3\mtmimm 
iiWimx'S>'>x . fmm i c i oij^^mij^titimmm 

Tmm^2mm±m^mmmmm!mi 2. 
nmmsi. Tmm.2<om±<om^mmmmwm 
mALxm^vmeizm^tii, x-^x. ztih 
Tsms.2mm±m'^nmimmi 2. ^mt 
m^. -Ymm2<nnm^(r>mmmmmim^ 
%wm\%m\jmkm.'thzt\zts:h, 
[02241 %9<n%wmwr>'mi^mm.<n'm^ 

mmx'ii. Tmw.2mmcom^mme . mmw. 
mi 8. 21. mmm^wmmmmm 12. m. 
^mmim 1 4 . zti^mmi 12.14 tm 
^ht:^ymmm2 6i-iSLxm^i. tt^. rm 
m2m^^tii^m 1 (^mms 2 ^mmzmm 
!^mimf-2 6±izm^^tif^mmmtx 
v^;t^7)tJ^L, m9(r)mmmmxiiTm&m2mm 
(om^mme. ^mm^ is, 21. mmm^m 
mwrnm 1 2 . m^mmmmm 1 4 . m^x:n 
mismmA 1 , zti}:m^tit:mmm26i 
-mixm^L. ttz. rmm.2m^^tit:f^i<^ 
mM82i^mizmmm. mmmm26± 
aximsim I c 1 ommmi-tixx/m^xtm 
m4 i±mm^hf.zmmmix\.^i^x'h^. 
[0225] ttz. ^8comm<r>mmx'ii. fmm i c 
1 om^t^wtucco F 4 7 mm^^m 2 eizmm 
txTmt^2mijizmm i c 1 osr^nu-cv^s 
ffuznv. m9<ommmmxu. m^mmmmmwiB 
1 2 , ^vmmn^mmsi 1 4 . 

iil«!4 1 0«-«a5±tCig»ffl I c 1 0 ^ 7 X 

iji-^Tti, Tmm.2<Dimm^±mm3mmizm 

mjm I c 1 o^ij^ti.«JS*igft^c^, i&^nm 
ymm<r>mm^ti^=^fh< tch too. iBiiiffl i c sr 
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[ 0 2 2 7 ] mm.mzfmm i c i o srim 

m-hh^itii. mm i c i oc^mmmiB^zx o 

[0228] mw)\^'nxti><rmiL<nmm 
m^z-^^^xwmth, 

[02 291 03 4 {i. m^<r>-m^5hLt:^mi 

X'ht. 034fcfcl^T, W^l OOOJifll^l:fg*«c 
^S^L , «^ 1 0 0 1 {iBuieot^-fixA^c^HteOJB^O 

mLX^i^h, 

[02303 03 5{i. Mi^ffSm^^ilSO-fiJS-^L 
Ar^iaX'*)!.. 03 5tcfcV^T, lOOtiB^H- 

[0231]a3 6t±. ^^•y3y^t'0«^ 

fcv^T .Vim 20 o\mm.}mmm., 1 2 o 2\i 
H^i:(0A:/]a5. 1 2 0 4 {iffi^jaa^s 
1*^1 2 0 e\imi<ri\^-nd}><nm.<mm<r>m. 
mmx''^t>ixtzm^^mm.^m^^tLm.i^mt:^s 

[ 0 2 3 2 ] 03 3-113 6 (c^^tili^tasti, guie<^ 

i^^:^)vimx.i^zbf,zi. nmm.-^m^-mx'hm^.z 

[ 0 2 3 3 ] ^rfc, ^wn<nm^m\mtmm(r>im 

mizi5\^xm^<ri^iMz.i>:itiMmx'hi>, m 
i\m\, y^2<nm.m<mmx'\i^M9Mi^-rhf'^-j 
h ')'^xmm^^m.<.zi6\^xx)v—!t^-)Vffi 

wmmm, m5ff)mm<mmx'iiTFD7i''r^y-7 

hOi':^m.m^Bm^m<Dmmm. mecDma^mmx- 

[ 0 2 3 4 1 iiit . mmi&mmxfm LJtsBt^s 



mmmmx'mm.-th^m.^mm.mmn. 
mmmw.mtm<,zmLx\i. ms^if^mcz 
tmmx'hh. ttz. ^m(nm^m.<r>'m-n^ 

[02353 

[iiB«oj()«3 liLh, mm\.zmmLtzii')[z^w^<n>w. 
mm.<r)W:m)jmzii\^x\i. ^\h^2<r)^\%mLm 
n,um 1 <7ym.<7inmmt^(:>wmmm'^xmm 
lizmmLxa*). ^h\iz. miminmsLmnxM 
9vmm\.zm=m&xim^Lx\^h<7yx\ ^wm^-fi 
mx-^^fifdMmmxu. m.^<nm^mnmmz 
fcv^xm 1 ffym.^<nmmi9vm^zm^x\.^t:m% 

izit'<X±mzW^'^^^<^h:iti}K'^h, t 

fz. mmmi'^i^xmi<7)mmmmm±m^zm^ 

tfz. z<Dioiz3\mtmv,mi&tmitizx 
f)i'axh-i'<r)m.imx't . ^mij^±x'^ 
I., 

[ 0 2 3 6 3 m^mm(r>mt\nz{f'^x^\^mLm 
mmmii£'<ixi>. mttcidiz3\mimm 
gi5$-m 1 coms.<r)mm±mi>zu^ v^hztux- 
th<r>x. ^\%m.w<m%\<r)mjm(nmm!^\' 
mzmrc\^tdmfnmM^m.h^'<x. ^\m\jm. 

[02373 immrmmimrQ^^tifziimi^wr) 

t Lxmrnth t nmz. mmm(7)mm&w.t tx t 

T-r^<D^mi^^mmimi>z t t-c^ . $ <^>fc 
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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a method for 
manufacturing a liquid crystal device which can be 
miniaturized by making the frame narrow without causing 
any decrease in display quality. 
SOLUTION: In this method, the liquid crystal device 
having a liquid crystal layer 28 sandwiched between 1st 
and 2nd substrates 2 and 3 stuck together with a seal 
material 27 opposite each other is manufactured through 
a substrate sticking stage where the 1st substrate 2 and 
2nd substrate 3 are stuck together through a seal 
material 27 so that a signal electrode 6 and the scanning 
electrode 7 face each other on the internal surfaces and 
a laying wiring for a scanning electrode allows upper- 
lower conduction between a pair of substrates 2 and 3, 
and then a mounting stage where a driving IC 10 is 
mounted on the external surface of the 1st substrate 2 
and electrically connected to a wire 1 1 and the laying 
wiring for the scanning electrode. 
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CLAIMS 



[Claim(s)] 

[Claim 1] A liquid crystal layer is pinched between the substrates of the pair which counters 
mutually and was stuck by the sealant. Among the substrates of said pair to the 1st substrate While 
the 1st current carrying part is prepared on the inside of the side which faces said liquid crystal layer 
and connecting with this 1st current carrying part electrically, the 1st electrically connected on this 
inside and the extemal surface of the opposite side from said inside lengthens about through said 1st 
interior of a substrate, and a current carrying part is formed. The 2nd current carrying part is 
prepared on the inside of the side which faces the 2nd substrate among the substrates of said pair at 
said liquid crystal layer. While the vertical flow between the substrates of said pair connects with 
said 2nd current carrying part electrically, the 2nd electrically connected on this inside and the 
extemal surface of the opposite side from the inside of said 1st substrate lengthens about further 
through said 1st interior of a substrate, and a current carrying part is formed. It is the manufacture 
approach of liquid crystal equipment that the electronic parts which said 1st [ the ] lengthened about 
on the extemal surface of said 1st substrate, and a current carrying part and/or said 2nd [ the ] 
lengthened about, and were electrically connected with the current carrying part were mounted. 
While sticking said the 1st substrate and said 2nd substrate through said sealant so that said the 1st 
current carrying part and 2nd current carrying part may counter inside mutually After said substrate 
lamination process of the 2nd lengthening about and performing said vertical flow between the 
substrates of said pair in a current carrying part. The manufacture approach of the hquid crystal 
equipment characterized by having the mounting process which mounts said electronic parts on the 
extemal surface of said 1st substrate, and said 1st [ the ] lengthens about, and a current carrying part 
and/or said 2nd [ the ] lengthen about, and is electrically connected with a current carrying part. 
[Claim 2] The manufacture approach of the liquid crystal equipment according to claim 1 
characterized by establishing the process which the 1st lengthens about on the extemal surface of the 
2nd substrate and the 1st substrate in front of lamination at least, and the 2nd lengthens about on it 
with a current carrying part, and forms the 1st protective layer of a wrap in it for a current carrying 
part. 

[Claim 3] The manufacture approach of the liquid crystal equipment according to claim 2 
characterized by having the process which exfoliates said 1st protective layer partially before the 
mounting process of electronic parts. 

[Claim 4] The manufacture approach of the liquid crystal equipment according to claim 2 or 3 
characterized by having the inspection process of the 1st and the 2nd substrate which were stuck at 
said substrate lamination process between the partial exfoliation process of said 1st protective layer, 
and the mounting process of said electronic parts. 

[Claim 5] The manufacture approach of liquid crystal equipment given in claim 1 characterized by 
embedding said some of electronic parts [ at least ] in the mounting process of said electronic parts in 
the crevice beforehand formed in said 1st substrate thru/or any 1 term of 4. 
[Claim 6] The manufacture approach of liquid crystal equipment given in claim 1 which said 
electronic parts, the 1st, and the 2nd lengthen about, and is characterized by having the process 
which forms the 2nd protective layer of a wrap in a connection with a current carrying part at least 
after the mounting process of said electronic parts at the extemal surface side of the 1st substrate 
thru/or any 1 term of 5. 
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[Claim 7] The manufacture approach of liquid crystal equipment given in claim 1 characterized by 
using the substrate which has flexibility as said the 1st substrate and/or said 2nd substrate thru/or any 
1 term of 6. 

[Claim 8] The manufacture approach of the liquid crystal equipment according to claim 7 
characterized by using for the interior of a substrate the substrate which has the intemal current 
carrying part of one or more layers as said 1st substrate. 

[Claim 9] The manufacture approach of liquid crystal equipment given in claim 1 characterized by 
using what the 1 st current-carrying-part [ by the side of an inside ] and external surface side 
lengthened about, and constituted the current carrying part from same conductive ingredient as said 
1st substrate thru/or any 1 term of 8. 

[Claim 10] The manufacture approach of liquid crystal equipment given in claim 1 characterized by 
using what constituted from a conductive ingredient which the 1st by the side of the 1st current 
carrying part by the side of an inside and external surface lengthens about, and is different in a 
current carrying part as said 1st substrate thru/or any 1 term of 8. 

[Claim 11] The manufacture approach of liquid crystal equipment given in claim 1 which is on the 
external surface of the 1st substrate and is characterized by mounting said electronic parts in the part 
corresponding to a non-display field in the mounting process of said electronic parts thru/or any 1 
term of 10. 

[Claim 12] The manufacture approach of liquid crystal equipment given in claim 1 characterized by 
using that by which the external connection terminal electrically connected with the input terminal of 
said electronic parts was prepared in the extemal surface side periphery section as said 1st substrate 
in said substrate lamination process thru/or any 1 term of 1 1 . 

[Claim 13] The manufacture approach of Uquid crystal equipment given in claim 1 characterized by 
using that in which the extemal connection terminal which said 1st [ the ] lengthened about in the 
extemal surface side periphery section as said 1st substrate in said substrate lamination process, and 
a current carrying part and said 2nd [ the ] lengthened about, and was electrically connected with the 
current carrying part was prepared thru/or any 1 term of 1 1 . 

[Claim 14] While the 1st current carrying part is prepared on the inside which is liquid crystal 
equipment with which the liquid crystal layer was pinched between the substrates of the pair by 
which opposite arrangement was carried out mutually, and faces said liquid crystal layer in the 1st 
substrate among the substrates of said pair The 1st electrically connected with this 1st current 
carrying part lengthens about, and a current carrying part is prepared covering said inside and 
extemal surface of the opposite side through the interior of a substrate from said inside. While the 
2nd current carrying part is prepared on the inside which faces said liquid crystal layer in the 2nd 
substrate which has translucency The 2nd electrically connected with this 2nd current carrying part 
lengthens about. A current carrying part to the inside of said 1st substrate, from the inside of said 2nd 
substrate Furthermore, it is prepared covering the extemal surface of the 1st substrate through the 
interior of a substrate from the inside of the 1st substrate. The electronic parts which said 1st [ the ] 
lengthened about to the way or external surface side outside said 1st substrate, and a cvirrent carrying 
part and said 2nd [ the ] lengthened about, and were electrically connected with the current carrying 
part are mounted. Liquid crystal equipment characterized by for the 1st having lengthened about at 
least to the extemal surface side of said 1st substrate, and for the 2nd having lengthened about with 
the current carrying part, and preparing a current carrying part in the 1st protective layer of a wrap. 
[Claim 15] The electronic parts mounted in the extemal surface side of said 1st substrate are liquid 
crystal equipment according to claim 14 characterized by embedding at least the part at said 1st 
substrate. 

[Claim 16] Liquid crystal equipment according to claim 14 or 15 characterized by for said electronic 
parts, the 1st, and the 2nd having lengthened about at least to the extemal surface side of the 1st 
substrate with which said electronic parts were mounted, and preparing a connection with a current 
carrying part in the 2nd protective layer of a wrap. 

[Claim 17] Liquid crystal equipment according to claim 14 characterized by said the 1st substrate 
and/or said 2nd substrate consisting of substrates which have flexibility. 

[Claim 18] Liquid crystal equipment given in claim 14 which is on the extemal surface of said 1st 
substrate, and is characterized by mounting said electronic parts in the part corresponding to a non-' 



http://www4.ipdl.inpit.go.jp/cgi-bin/tran_web_cgi_ejje 6/22/2007 



JP,2002-040472,A [CLAIMS] 



Page 3 of 3 



display field thru/or any 1 term of 17. 

[Claim 19] Electronic equipment characterized by equipping claim 14 thru/or any 1 term of 18 with 
the liquid crystal equipment of a publication. 

[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the manufacture approach of the liquid crystal 
display panel of the structure which narrowed the field besides a viewing area as much as possible 
especially in the miniaturization of liquid crystal equipment about the manufacture approach, and the 
liquid crystal equipment and electronic equipment of liquid crystal equipment. 
[0002] 

[Description of the Prior Art] In recent years, in portable electronic devices, such as a notebook 
computer, a portable telephone, and a wrist watch, the liquid crystal display panel is widely used as a 
means to display various kinds of information. A liquid crystal display panel is held in the space 
where the interior of a case was especially restricted with the portable electronic device, from the 
demand of wanting to make [ many ] the amount of information which can moreover be displayed, it 
is large as much as possible in a viewing area, and a configuration which narrows the part besides a 
viewing area (this part is hereafter called a non-display field or frame on these specifications) is 
desired. 

[0003] Usually, in this kind of liquid crystal display, and the liquid crystal display called especially a 
passive matrix (passive matrix) mold, liquid crystal is enclosed between two transparence substrates, 
and the transparent electrode of the shape of a stripe which intersects perpendicularly with the 
opposed face of each transparence substrate mutually is formed. In this liquid crystal display, the 
part which the transparent electrode on two substrates intersects mutually serves as a pixel, and the 
method which drives liquid crystal from the outside for every pixel is adopted. In order to drive 
liquid crystal from the outside, the non-display field for example, on each transparence substrate was 
made to jut out over the outside of the substrate which counters mutually, IC for a drive which 
supplies a signal to the field to the transparent electrode of each substrate was mounted, respectively, 
and the configuration which lengthens about the terminal and each transparent electrode of each IC 
for a drive, and is electrically connected using wiring was adopted. 

[0004] however, after that, for the purpose of reduction of narrow-picture-frame-izing of a liquid 
crystal display panel, and the number of use of IC for a drive etc., in being the small-scale panel 
which does not have so many pixels a large number which prepared all the electrodes on two 
transparence substrates in the non-display field on one substrate lengthen about, wiring is made to 
flow, and it these-****** - the method driven by one IC for a drive linked to wiring was proposed. 
Drawing 37 and drawing 38 show the example of a configuration of the liquid crystal display of this 
method. 

[0005] Drawing 37 joined the circuit board of the gestalt called the so-called COF (Chip On Film) 
mounting which mounted the chip on the film (flexibility) substrate to the Uquid crystal display 
panel, the one- side side of the bottom substrate 100 has jutted it out over the outside of the top 
substrate 101, and the flexible-printed- wiring substrate 103 (it is written as FPC Flexible Printed 
Circuit and the following) with which one IC102 for a drive was carried in this part is joined 
electrically. Many stripe-like electrodes 104,105 are formed in the direction which intersects 
perpendicularly with the opposed face of the bottom substrate 100 and the top substrate 101 
mutually. 

[0006] Drawing 38 is the thing of the gestalt called the so-called COG (Chip On Glass) mounting 
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which mounted the chip on the glass substrate, the one-side side of the bottom substrate (glass 
substrate) 110 has jutted out into the outside of the top substrate 1 1 1, ICl 12 for a drive is directly 
carried in this part, and FPCl 13 for supplying a driving signal is further joined to ICl 12 for a drive 

electrically. 

[0007] Even if it makes it which gestalt, it lengthens about for the electrodes of a bottom substrate, 
and lengthens about for the electrodes of wiring and a top substrate, and all wiring is brought 
together in the one-side side of the bottom substrate with which FPC and IC for a drive were 
mounted. 

[0008] The top substrate which constitutes a Uquid crystal display panel, and a bottom substrate 
lengthen about, and an example of the connection structure of wiring is explained to a detail using 
drawing 39 and drawing 40 . Drawing 39 is the electrode and the top view in which lengthening 
about and showing arrangement of wiring of the top substrate 120, and drawing 40 is the electrode 
and the top view in which lengthening about and showing arrangement of wiring of the bottom 
substrate 130, As shown in drawing 39 , in the top substrate 120, many scan electrodes 121 of the 
shape of a strip of paper which extends in the longitudinal direction in drawing are arranged in the 
shape of a stripe. Here, the field in which many scan electrodes 121 were formed turns into the 
viewing area 122 as a liquid crystal display. And outside the viewing area 122, to the non-display 
field of a way (right-hand side and left-hand side of the viewing area 122 in drawing), it object[ for 
scan electrodes ]-****** to each scan electrode 121 for supplying a signal, and wiring 123 is 
arranged, respectively. It lengthens about, and after [ this ] wiring 123 is pulled out in the extension 
direction of an electrode, it is crooked and is brought together in the both ends by the side of one side 
of the top substrate 120 (side by the side of drawing Nakashita). 

[0009] On the other hand, as shown in drawing 40 , many signal electrodes 131 of the shape of a 
strip of paper which extends in the bottom substrate 130 in the direction (lengthwise direction in 
drawing) which intersects perpendicularly with the scan electrode 121 formed in the top substrate 
120 are arranged in the shape of a stripe. And outside the viewing area 122, to the non-display field 
of a way (bottom center section of the viewing area 122 in drawing), it object[ for signal 
electrodes ]-***♦** to each signal electrode 131 for supplying a signal, and wiring 132 is arranged, 
respectively, moreover, the object for the scan electrodes for the top substrate 120 object[ for scan 
electrodes ]-******(ing) to the method of both sides of these fields where it object[ for signal 
electrodes ].******(ed), and wiring 132 has been arranged, and connecting with wiring 123 
electrically ~ ******(ii^g) „ wiring 133 - the number of the scan electrodes 121, and the same 
number — it is arranged, moreover — this — it object[ for scan electrodes ]-******^ and the top 
substrate 120 object [ for scan electrodes ]-****♦* the pitch of wiring 133, and it is in agreement with 
the pitch of wiring 123. In addition, in this example of a configuration, all lengthen about, and wiring 
123,132 is formed in the scan electrode 121 or a signal electrode 131, and one, and is formed by 
transparence electric conduction film, such as an indium stannic acid ghost (it is written as ITO 
Indium Tin Oxide and the following). 

[0010] If the top substrate 120 and the bottom substrate 130 of said configuration are stuck, the 
appearance of the **** [ appearance / of the bottom substrate 130 ] substrate 120 is smaller, and it 
object[ for scan electrodes ]-*♦**** on the top substrate 120, and object [ for scan electrodes ]- 
****** on the lower limit of wiring 123, and the bottom substrate 130, and it is located so that the 
upper limit of wiring 133 may counter in the vertical flow section shown with the sign 134 in 
drawing. The electric conduction material containing for example, the anisotropy electric conduction 
film, conductive paste, and a conductive particle etc. is prepared in the vertical flow section 134, it 
object[ for scan electrodes ].****** on the top substrate 120 through this, and object[ for scan 
electrodes ]-***♦** on wiring 123 and the bottom substrate 130, and wiring 133 is connected 
electrically. Thus, since it means that it object[ for signal electrodes ].****** and wiring 132 was 
brought together in the one-side side of the bottom substrate 130, if all object[ for scan electrodes ]- 
******, and connection between wiring 133 and all the substrates by which COF mounting was 
carried out as shown in this part at drawing 37 is made, a signal can be supplied fi-om one IC for a 
drive on a COF mounting substrate to all scan electrodes 121 and signal electrodes 131. 
[0011] 

[Problem(s) to be Solved by the Invention] However, the following troubles were shown in the liquid 
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crystal display of said configuration. That is, the field which lengthens about on the outside of a 
viewing area as mentioned above, and forms wiring is surely needed for the substrate which 
constitutes the conventional liquid crystal display. As mentioned above, it is in the inclination which 
display capacity increases increasingly in a liquid crystal display in recent years, but since [ this ] it 
lengthens about, and the number of wiring increases, it lengthens about and the formation field of 
wiring becomes large, this serves as a failure of narrow-picture-firame-izing, so that display capacity 
(pixel number) increases. 

[0012] Although lengthening about and making small the pitch (wiring width-of-face + wiring 
spacing) of wiring is also considered in order to lengthen about even if it increases display capacity, 
and to make it a wiring formation field not become large, it lengthens about in that case, increase of 
wiring resistance is invited, and a possibility of giving a bad influence to display quality is. For 
example, when [ of 100 ] lengthening about and forming wiring in 50-micrometer pitch, 5mm extent 
lengthens about and a wiring formation field is needed. It lengthens about at this time, and resistance 
may reach even several k ohm-M omega order, and problems, such as a signal wave form provincial 
accent, may produce it. 

[0013] In order to lengthen about and to suppress resistance increase of wiring, there are approaches, 
such as addition of the reduction in resistance of the transparence electric conduction film which 
lengthens about and constitutes wiring, and metal auxiliary wiring of low resistance. However, in the 
case of the former approach, it is important for the transparence electric conduction film to secure 
light transmittance sufficient in the part of an electrode, and the reduction in resistance [ with high 
permeability maintained ] is difficult. Moreover, in the case of the latter approach, there is a problem 
that the load of a production process increases. An effective means to have lengthened about and to 
attain contraction-ization of a wiring formation field did not exist until now, without lengthening 
about and increasing resistance of wiring despite a join office. 

[0014] Moreover, with the conventional liquid crystal display, as shown in drawing 37 and drawing 
38 , since the field which mounts FPC and IC for a drive was required, when one substrate had to be 
made to jut out of the substrate of another side greatly and a liquid crystal display was held in the 
case of electronic equipment, this part had become useless space. Therefore, it had led to reservation 
of the non-display (fi*ame) field of a liquid crystal display, and expansion. 

[0015] In addition, the technique of carrying an electronic circuitry and IC for a drive in the rear- face 
side of a substrate for the purpose of narrow-picture-fi*ame-izing of a liquid crystal display is 
indicated by JP,5-323354,A. Similarly, the technique of making the Sanction as a pixel pattern wiring 
substrate and a drive circuit wiring substrate using also [ substrate / one ] is indicated by JP,7- 
159802, A. However, this official report is made to merely flow through the drive wire by the side of 
the fi-ont face of the substrate which is only one side in a rear- face side through a beer hall (contact 
hole), connecting with the drive circuit and IC for a drive by the side of a rear face is only indicated, 
and the whole liquid crystal display configuration is an unknown. 

[0016] This invention is made in order to solve the aforementioned technical problem, and it aims at 
offering the manufacture approach of liquid crystal equipment that the miniaturization by narrow- 
picture-frame-izing can be attained, and the electronic equipment using the liquid crystal equipment 
and this which were obtained by this manufacture approach, without lengthening about and causing 
deterioration of the display quality by increase of resistance etc. 
[0017] 

[Means for Solving the Problem] In order to attain the aforementioned purpose, the manufacture 
approach of the liquid crystal equipment of this invention A liquid crystal layer is pinched between 
the substrates of the pair which counters mutually and was stuck by the sealant. Among the 
substrates of said pair to the 1st substrate While the 1st current carrying part is prepared on the inside 
of the side which faces said liquid crystal layer and connecting with this 1 st current carrying part 
electrically, the 1 st electrically connected on this inside and the external surface of the opposite side 
from said inside lengthens about through said 1 st interior of a substrate, 2Uid a current carrying part is 
formed. The 2nd current carrying part is prepared on the inside of the side which faces the 2nd 
substrate among the substrates of said pair at said liquid crystal layer. While the vertical flow 
between the substrates of said pair cormects with said 2nd current carrying p£ui: electrically, the 2nd 
electrically connected on this inside and the external surface of the opposite side fi-om the inside of 
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said 1st substrate lengthens about further through said 1st interior of a substrate, and a current 
carrying part is formed. It is the manufacture approach of liquid crystal equipment that the electronic 
parts which said 1st [ the ] lengthened about on the extemal surface of said 1st substrate, and a 
current carrying part and/or said 2nd [ the ] lengthened about, and were electrically connected with 
the current carrying part were mounted. While sticking said the 1st substrate and said 2nd substrate 
through said sealant so that said the 1st current carrying part and 2nd current carrying part may 
counter inside mutually After said substrate lamination process of the 2nd lengthening about and 
performing said vertical flow between the substrates of said pair in a current carrying part, It is 
characterized by having the mounting process which mounts said electronic parts on the extemal 
surface of said 1st substrate, and said 1st [ the ] lengthens about, and a current carrying part and/or 
said 2nd [ the ] lengthen about, and is electrically connected with a current carrying part. 
[0018] By the manufacture approach of the liquid crystal equipment of this invention, the electronic 
parts electrically connected to the extemal surface side of the 1st substrate with the 1st current 
carrying part of the 1st substrate inside and the 2nd current carrying part of the 2nd substrate inside 
are mounted. "The 1st current carrying part" and the "2nd current carrying part" which are said here 
specifically point out the thing of wiring of the scanning line in electrodes, such as a scan electrode 
in passive matrix mold liquid crystal equipment, and a signal electrode, or active matrix liquid 
crystal equipment, the data Une, etc. Moreover, "electronic parts" points out things, such as IC for a 
drive, a capacitor, etc. which are specifically used for the drive circuit of liquid crystal equipment. 
[0019] In the detail, the 1st in which the 1st current carrying part was prepared covering the extemal 
surface of the 1st substrate through the interior of a substrate fi-om the inside of the 1st substrate 
lengthened about, and it has connected with electronic parts electrically through a current carrying 
part. On the other hand, the 2nd which crossed between substrates from the inside of the 2nd 
substrate, and was further prepared in the inside of the 1st substrate covering the extemal surface of 
the 1st substrate through the interior of a substrate from the inside of the 1st substrate lengthened the 
2nd current carrying part about, and it has connected with electronic parts electrically through a 
current carrying part. 

[0020] Therefore, if it says with the configuration of conventional liquid crystal equipment, to 
lengthening about and wiring being drawn about by the field (non-display field) of the outside of the 
electrode formation field on the inside of the 1st substrate (if it puts in another way viewing area), 
with the liquid-crystal equipment manufactured by the manufacture approach of this invention, it 
will lengthen about and a current carrying part (it lengthens about and wires) will be lengthened 
about through the interior of a substrate at an external-surface side from the inside side of the 1st 
substrate. 

[0021] therefore, according to the configuration of the Hquid crystal equipment manufactured by the 
manufacture approach of this invention, in the configuration of conventional liquid crystal 
equipment, it had prepared in the viewing-area outside of the 1st substrate inside ~ since it lengthens 
about and a field becomes unnecessary, only the part can narrow a frame part sharply compared with 
the former. Moreover, since it lengthens about all over the extemal surface side of the 1st substrate 
including the inside of a viewing area, and a current carrying part can be arranged, it lengthens about 
and the pitch between current carrying parts can be designed with allowances, the problem that 
lengthen about and resistance increases does not arise. Moreover, it can lengthen about in this way, 
generating of a cross talk can be improved by low resistance-ization of a current carrying part, and 
display grace can be improved. 

[0022] Moreover, since it lengthens about as mentioned above and a current carrying part can be 
arranged all over the extemal surface side of the 1st substrate even if it lengthens about with the 
increment in display capacity and makes [ many ] the number of a current carrying part (it lengthens 
about and wires) Compared with the conventional liquid crystal equipment which lengthened about 
and had established the field in the viewing-area outside of the 1 st substrate inside, it lengthens 
about, and the line breadth and the pitch of a current carrying part can be designed with allowances, 
and it lengthens about, and is hard to generate defects, such as an open circuit of a current carrying 
part. 

[0023] Moreover, in mounting electronic parts in the extemal surface side of the 1st substrate in the 
manufacture approach of this invention, while constitutes liquid crystal equipment itself, and the 1st 
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substrate of the liquid crystal equipment obtained by this manufacture approach functions also as a 
loading substrate of a drive circuit at the same time it functions as a substrate. Therefore, depending 
on the case, reduction of components for connection, such as a flexible tape, can also be aimed at, 
and the miniaturization of the cost cut by reduction of the number of components and liquid crystal 
equipment is still more possible. Moreover, since the liquid crystal equipment with which electronic 
parts were mounted in the external surface side of the 1st substrate can also be obtained and FPC 
connected with electronic parts or this an end face and around the 1st which counters, and the 2nd 
substrate is not attached, in case it attaches in electronic equipment compared with what was made to 
jut out a substrate more greatly than the substrate of another side, and carried out COF mounting and 
the thing which carried out COG mounting like the conventional liquid crystal display, it is easy to 
deal with it. 

[0024] Furthermore, since the 1st and the 2nd substrate with which it lengthened about with each 
current carrying part, and the current carrying part was formed are stuck through a sealant by the 
manufacture approach of this invention before mounting electronic parts in the extemal surface side 
of the 1st substrate If it is made to mount electronic parts only in what the 1st, the 1st of the 2nd 
substrate, and the 2nd lengthened about, connected the panel inspection machine with the current 
carrying part, evaluated the quality of a panel property, and passed before the mounting process of 
electronic parts, it can be managed even if it does not moimt electronic parts in a defect's liquid 
crystal panel, and reduction of cost is possible. 

[0025] Moreover, since the liquid crystal equipment manufactured by this invention as mentioned 
above can be miniaturized as mentioned above, a miniaturization and low-pricing of electronic 
equipment are realizable. 

[0026] The 2nd of this invention lengthens about and the 2nd formed in extemal surface opposite to 
said inside through the interior of a substrate from the inside of said 1st substrate, having applied 
lengthens a current carrying part about. In addition, the 1st part of a current carrying part. Between 
substrates is crossed from the inside of the 2nd substrate, the 2nd formed having applied to the inside 
of the 1st substrate lengthens about, it consists of the 2nd part of a current carrying part, and the 2nd 
lengthens about. The concrete configuration of a current carrying part The 2nd lengthens about and 
the 2nd part of a current carrying part consists of connections between substrates which were 
prepared between the 1st substrate and the 2nd substrate and were electrically connected with the 
2nd current carrying part, the 2nd hole which the 2nd lengthened about, and the 1st part of a current 
carrying part was prepared in the interior of a hole prepared between the inside side of the 1st 
substrate, and the extemal surface side, and was electrically connected with the connection between 
said substrates ~ with an inside connection the extemal surface top of said 1st substrate ~ setting — 
the 2nd hole ~ it can consider as the configuration which has the 2nd extemal surface top connection 
which connects an inside connection and electronic parts electrically. 

[0027] The 1st in the 1st substrate lengthens about. Moreover, the concrete configuration of a current 
carrying part the 1st hole which was prepared in the interior of a hole prepared between the inside 
side of the 1st substrate, and the extemal surface side, and was electrically connected with the 1st 
current carrying part - the inside connection and extemal surface top of the 1st substrate - setting - 
the 1st hole — it can consider as the configuration which has the 1st extemal surface top connection 
which connects an inside connection and electronic parts electrically. 

[0028] Moreover, the manufacture approach of the liquid-crystal equipment of this invention can 
also be applied when manufacturing high-reflective-liquid-crystal equipment by preparing the light 
reflex section in the inside side of said 1st substrate further, and forming a polarization means in the 
extemal surface side of said 2nd substrate, and even if it forms wiring in the field which is 
superficially equivalent to a viewing area after lengthening about in that case and lengthening a 
current carrying part about to a 1st substrate extemal surface side, it is convenient in any way on a 
display. Moreover, the electronic parts electrically connected to these wiring can also be arranged in 
the field which is equivalent to the viewing area of the 1st substrate extemal surface similarly. And 
the liquid crystal equipment manufactured by the manufacture approach of this invention lengthens 
about, and the basic configuration of a current carrying part is the same also about the 2nd drawer 
current carrying part from the 2nd substrate which the 1st on the 1st substrate which is the near 
substrate with which electronic parts were mounted lengthens about, and confironts each other not 
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only on both sides of a current carrying part but on both sides of a hquid crystal layer. That is, it has 
all composition of the substrate of a pair that it lengthens about, and a current carrying part is finally 
lengthened about through the interior of the 1st substrate at the external surface side of the 1st 
substrate, and is connected to electronic parts. 

[0029] Moreover, the manufacture approach of the liquid crystal equipment of this invention is 
constituted from an electrical conducting material which the 1st and the 2nd lengthen about and has 
translucency as [ both ] a current carrying part. It can also apply, when manufacturing transparency 
mold liquid crystal equipment by furthermore forming a polarization means in the external surface 
[ of said 1st substrate ], and external surface side of said 2nd substrate, respectively. In that case, if 
this is arranged in a viewing area after lengthening about and lengthening a current carrying part 
about to a substrate extemal surface side, it will be convenient in any way on a display. That is, if all 
the substrates of a pair lengthen about, a current carrying part lengthens about to the extemal surface 
side of the 1st substrate through the interior of the 1st substrate and COF mounting is performed as 
opposed to the extemal surface of the 1st substrate, a signal can be supplied from one IC for a drive 
on COF to all the 1st and 2nd current carrying part. 

[0030] As a method of the liquid crystal equipment which can be manufactured by the manufacture 
approach of the liquid crystal equipment of this invention, passive matrix mold liquid crystal 
equipment, the active matrix liquid crystal equipment which used the thin-film diode (it is written as 
TFD ThinFilm Diode and the following) for the switching element, the active matrix liquid crystal 
equipment which used the thin fihn transistor (it is written as TFT Thin Film Transistor and the 
following) for the switching element are mentioned, for example, 

[0031] Moreover, it is desirable for the 1st to lengthen about at least on the extemal surface of said 
2nd substrate and 1st substrate in front of lamination, and for the 2nd to lengthen about to the liquid 
crystal equipment of this invention with a current carrying part in the manufacture approach, and to 
equip it with the process which forms the 1st protective layer of a wrap in a current carrying part. 
[0032] If it has the formation process of such 1st protective layer, in case the 1st and the 2nd 
substrate will be stuck through a sealant Usually, on a svirface plate, since it is unifying putting the 
pressure after arrangement, the 1st and the 2nd substrate which were made to counter through a 
sealant If the 1st above protective layer is formed at this time, the 1st by the side of the extemal 
surface of the 1st substrate lengthens about, and the 2nd lengthens about with a current carrying part, 
and a blemish will not be attached to a current carrying part, or it will not be polluted. Since poor 
contact can be prevented and this 1st protective layer can serve also as an insulation further, the 
short-circuit by adhesion of conductive dust etc. can be prevented. Moreover, when forming the 
orientation film etc. in the inside side of the case where the 1st by the side of extemal surface 
lengthens about the 1st current carrying part by the side of the inside of the 1st substrate, a current 
carrying part and the 2nd lengthen about, and it forms after the 1st partial formation of a current 
carrying part, or the 1st substrate It can prevent that the 1st by the side of the extemal surface of the 
1st substrate lengthens about with drug solutions, such as an organic solvent used with formation 
processes, such as a patterning process of the 1st current carrying part, and orientation, the 2nd 
lengthens about with a current carrying part, and a current carrying part corrodes. Moreover, since 
this 1st protective layer can serve also as an insulation as described above, it is easy to deal with it 
and easy to include it in electronic equipment. 

[0033] Moreover, although the extemal surface side of the 1st substrate has irregularity only by the 
1st lengthening about, a current carrying part and the 2nd lengthening about, and the 1st part of a 
current carrying part being formed in the extemal surface side of the 1 st substrate When the substrate 
which has flexibility as the 1st substrate especially is used, irregularity arises in an inside side with 
the irregularity produced in the external surface side by the difference in the coefficient of thermal 
expansion of a substrate and a current carrying part when heat started this 1st substrate at a substrate 
lamination process etc. Dispersion arises at spacing between substrates by this, and there is a 
possibility that display quality may be affected, on the other hand, in forming said 1st protective 
layer all over the extemal surface side of the 1st substrate Since flattening of the extemal surface 
side of the 1st substrate can be carried out, when the substrate which has flexibility as the 1st 
substrate especially is used Even if heat starts this 1st substrate at a substrate lamination process etc., 
it can prevent that irregularity arises in the extemal surface side of the 1st substrate, it can prevent 



http://www4.ipdl.inpit.go.jp/cgi-biii/tran_web_cgi_ejje 6/22/2007 



JP,2002-040472,A [DETAILED DESCRIPTION] 



Page 7 of 37 



that dispersion arises at spacing between substrates, and eel thickness is made to homogeneity and 
the display quality of the liquid crystal equipment obtained can be improved. 

[0034] Moreover, when forming said 1st protective layer all over the external surface side of the 1st 
substrate and the usual surface plate with a flat front face can be used in case the 1st and the 2nd 
substrate are arranged on a surface plate and it unifies since the extemal surface of the 1st substrate 
can be made flat, a pressure can be equally put on the substrate of the 1st and the 2nd **, and the 
quality of the liquid crystal equipment obtained can be improved. 

[0035] Moreover, it is desirable to have the process which exfoliates said 1st protective layer 
partially before the mounting process of said electronic parts. 

[0036] If it has the partial exfoliation process of such 1st protective layer, the 1st linked to electronic 
parts lengthens about, the 2nd can lengthen about the terminal area top of a current carrying part, the 
1st protective layer on the terminal area of a current carrying part can be exfoliated partially, and a 
terminal area can be exposed. Since the 1st other than these terminal areas moreover lengthens 
about, a current carrying part and the 2nd lengthen about that what is necessary is for this 1st [ the ] 
exposed and the 2nd to lengthen electronic parts about, and just to connect them with each terminal 
area of a current carrying part and the current carrying part is covered by the 1st protective layer, a 
blemish can be attached or it can prevent that conductive dust etc. adheres. Moreover, at the partial 
avulsion process of this 1st protective layer, in order to connect with a panel inspection machine and 
to investigate the property (property of a panel) of the 1st and the 2nd substrate, the 1st linked to 
electronic parts and the 2nd lengthen about, and the 1st protective layer other than on [ of a current 
carrying part ] a terminal area may also exfoliate partially. 

[0037] Moreover, it is desirable to have the inspection process of the 1st and the 2nd substrate which 
were stuck at said substrate lamination process between the partial exfoliation process of said said 
1st protective layer and the mounting process of said electronic parts. 

[0038] If it has the inspection process of such the 1st and the 2nd substrate and is [ the 1st partially 
exposed in the partial avulsion process of the 1st protective layer and the 2nd lengthen about, a panel 
inspection machine is connected with a current carrying part, the quality of a panel property is 
evaluated and ] made to mount electronic parts only in what passed, it can be managed even if it does 
not mount electronic parts in a defect's panel, and reduction of cost is possible. 
[0039] Moreover, you may make it embed said some of electronic parts [ at least ] in the mounting 
process of said electronic parts in the crevice beforehand formed in said 1st substrate. In that case, as 
the quality of the material of the 1st substrate used, a glass substrate and a glass strengthening plastic 
plate are used suitably. 

[0040] It is desirable to have the process which said electronic parts, the 1st, and the 2nd lengthen 
about, and forms the 2nd protective layer of a wrap for a connection with a current carrying part at 
least after the mounting process of said electronic parts further again at the extemal surface side of 
the 1st substrate. Since a blemish can be attached to this connection or it can prevent being polluted, 
since the 1st by the side of the extemal surface of the 1st substrate of liquid crystal equipment and 
the 2nd lengthen about and a current carrying part and the connection of electronic parts can protect 
by the 2nd protective layer, if it has the process which forms such 2nd protective layer, and this 2nd 
protective layer can serve also as an insulation, it is easy to deal with it and easy to include in 
electronic equipment. Moreover, since it can carry out flattening of the extemal surface side of the 
1st substrate in forming the 2nd protective layer all over the extemal surface side of the 1st substrate, 
it becomes easier to deal with it. 

[0041] By the manufacture approach of this invention, the substrate which has flexibility as said the 
1st substrate and/or said 2nd substrate may be used. If the substrate which has flexibility as the 1st 
and 2nd substrates is used, an advantage, like a curved-surface display is attained by incurvating the 
substrate which breakage of the crack of a substrate which can attain thin-shape-izing of the liquid 
crystal equipment obtained by this manufacture approach and lightweight-ization stops being able to 
produce easily is acquired, and the suitable liquid crystal equipment for electronic equipment, such 
as a pocket device, can be manufactured. Moreover, a through hole can be easily formed by 
operating laser beam machining, chemical etching, etc. to this 1st substrate as the 1st substrate is a 
substrate which has flexibility. Furthermore, by performing restoration of a silver paste into this 
through hole etc., electrolytic plating, etc., in a through hole, the 1st which consists of a conductive 
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ingredient lengthens about, and a part of current carrying part (the 1st hole inside connection) and a 
part of 1st part (the 2nd hole inside connection) of the 2nd leading-about current carrying part can be 
formed. 

[0042] On the other hand, the 1st external surface top connection and the 2nd external surface top 
connection can be easily formed with the usual wiring formation techniques, such as membrane 
formation of the electric conduction film, and patteming, and the connection between substrates can 
be prepared by the approach of mixing electric conduction material in a sealant. 
[0043] The 1st current carrying part and the 1st external surface top connection are electrically 
connectable through an inside connection, therefore, said approach — the 1st hole — forming an 
inside connection ~ this 1st hole ~ the aforementioned approach - the 2nd hole ~ forming an inside 
connection ~ this 2nd hole, since the 2nd current carrying part and the 2nd extemal surface top 
connection are electrically connectable through an inside connection and the connection between 
substrates Lengthen about, and a current carrying part can lengthen about to the extemal surface side 
of the 1st substrate through the interior of the 1st substrate, and further by all the things of the 1st 
and the 2nd substrate for which electronic parts are mounted in the extemal surface side of this 1st 
substrate While while constitutes Uquid crystal equipment itself and the 1st substrate is operated as a 
substrate, it can be made to function also as a loading substrate of a drive circuit. 
[0044] Moreover, as the 1st substrate, the 1st current carrying part by the side of an inside, the 
substrate which the 1st by the side of extemal surface lengthens about, and has the internal current 
carrying part (internal conductive layer) of one or more layers inside a substrate besides a current 
carrying part (1st extemal surface top connection), and a substrate like the so-called multilayer 
printed circuit board may be used. In this case, the hole ranging from the inside to extemal surface of 
the 1st substrate consists of two or more beer halls prepared between the extemal surface of the 1st 
substrate, and an internal current carrying part, or between mutual internal current carrying parts 
between the inside of the 1st substrate, and an internal current carrying part. 

[0045] Since will lengthen about, for example and the number of current carrying parts will increase, 
if this kind of substrate is used, a part lengthens about when it becomes difficult for a large number 
to lengthen about and to arrange a current carrying part only on the extemal surface of the 1st 
substrate, a current carrying part can be lengthened also about using an internal current carrying part 
and the degree of freedom of length **** improves, it becomes possible to correspond to 
manufacture of the liquid crystal equipment which increased display capacity. 

[0046] Moreover, in a configuration of the 1st by the side of extemal surface lengthening about, and 
having a current carrying part (1st extemal surface top connection) as the 1st substrate, what the 1st 
current-carrying-part [ by the side of an inside ] and extemal surface side lengthened about, and 
constituted the current carrying part (1st extemal surface top cormection) from same conductive 
ingredient may be used. 

[0047] Since photolithography and etching can be performed to both sides by the side of an inside 
and extemal surface, patteming of the double-sided electric conduction film can be carried out to 
coincidence and the 1st current carrying part and the 1st extemal surface top cormection can be 
formed after forming the electric conduction film to an inside [ of the 1st substrate ], and extemal 
surface side if it is made this configuration, simplification of a production process can be attained. 
[0048] Moreover, what was constituted from a conductive ingredient which the 1st by the side of the 
1 St current carrying part by the side of an inside and extemal surface lengthens about, and is different 
in a current carrying part (1st extemal surface top connection) as the 1st substrate conversely can 
also be used. 

[0049] When the electrode in the 1st current carrying part, for example, passive matrix mold liquid 
crystal equipment, serves as the light reflex section in this configuration so that it may mention later. 
As it lengthens about to the 1st current carrying part and metallic materials, such as copper which is 
low electrical resistance materials, are used for the 1st extemal surface top connection at it using 
metallic materials, such as silver with the high rate of a light reflex (or alloy containing silver), and 
aluminum, for resistance reduction the 1st current carrying part and the optimal electrical conducting 
material for the 1st function of each extemal surface top connection can be chosen. Consequently, 
the aforementioned advantage of simplification of a production process can raise the display quality 
of the liquid crystal equipment obtained instead of not being obtained. 
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[0050] Moreover, in the manufacture approach of the liquid crystal equipment of this invention, in 
the mounting process of said electronic parts, it is on the external surface of the 1st substrate, and it 
is desirable to mount said electronic parts in the part corresponding to a non-display field. A "non- 
display field" here points out the thing of the field of the outside of the electrode formation field (if it 
puts in another v^ay viewing area) of the 1 st substrate, the field outside the sealant formation location 
between the 1 st and 2nd substrate (the same location as a sealant is also included), or the field 
outside the location which went into the liquid crystal layer side more slightly than said sealant. 
[0051] Although a viewing area will become small compared with the case where it mounts in a 
viewing area if the mounting position of electronic parts is a non-display field although heat may 
start the 1st substrate locally in case electronic parts are mounted in the external surface side of the 
1st substrate, it can avoid having a bad influence on a viewing area with the heat at the time of 
mounting, and the effectiveness of preventing generating of display nonuniformity etc. is excellent. 
Moreover, if the mounting position of electronic parts is a non-display field although irregularity 
may arise in the 1st substrate with the heat at the time of mounting of electronic parts when the 1st 
substrate is a substrate which has flexibility, it can avoid that said irregularity has a bad influence on 
a display, and display quality can be maintained. 

[0052] Moreover, in the manufacture approach of the liquid crystal equipment of this invention, it is 
desirable to use that by which the extemal cormection terminal electrically connected with the input 
terminal of electronic parts, such as said IC for a drive, was prepared in the extemal surface side 
periphery section as said 1st substrate in said substrate lamination process. If such an extemal 
connection terminal is prepared in the extemal surface side periphery section of the 1st substrate, 
when it mounts FPC for supplying a driving signal etc. in IC for a drive fiirther, alignment at the 
time of joining an extemal connection terminal and the terminal of FPC can be performed easily. 
Moreover, although stress may occur in a part for a joint the time of FPC junction, or after junction, 
if the location is the substrate periphery section fi-om which it separated from the viewing area, said 
stress will not have a bad influence on a display. 

[0053] Moreover, in the manufacture approach of the liquid crystal equipment of this invention, it is 
desirable to use that in which the extemal connection terminal which said 1st [ the ] lengthened 
about in the extemal surface side periphery section as said 1st substrate in said substrate lamination 
process, and a current carrying part and said 2nd [ the ] lengthened about, and was electrically 
coimected with the current carrying part was prepared. If such an extemal connection terminal is 
prepared in the extemal surface side periphery section of the 1st substrate, when it mounts COF etc., 
alignment at the time of joining an extemal connection terminal and the terminal of COF can be 
performed easily. Moreover, although stress may occur in a part for a joint the time of COF junction, 
or after junction, if the location is the substrate periphery section fi-om which it separated fi-om the 
viewing area, said stress will not have a bad influence on a display. 

[0054] In order to attain the aforementioned purpose, moreover, the liquid crystal equipment of this 
invention While the 1st current carrying part is prepared on the inside which is liquid crystal 
equipment with which the liquid crystal layer was pinched between the substrates of the pair by 
which opposite arrangement was carried out mutually, and faces said liquid crystal layer in the 1 st 
substrate among the substrates of said pair The 1st electrically coimected with this 1st current 
carrying part lengthens about, and a current carrying part is prepared covering said inside and 
extemal surface of the opposite side through the interior of a substrate fi"om said inside. While the 
2nd current carrying part is prepared on the inside which faces said liquid crystal layer in the 2nd 
substrate which has translucency The 2nd electrically connected with this 2nd current carrying part 
lengthens about. A current carrying part to the inside of said 1 st substrate, from the inside of said 2nd 
substrate Furthermore, it is prepared covering the extemal surface of the 1st substrate through the 
interior of a substrate fi:'om the inside of the 1st substrate. The electronic parts which said 1st [ the ] 
lengthened about to the way or extemal surface side outside said 1 st substrate, and a current carrying 
part and said 2nd [ the ] lengthened about, and were electrically connected with the current carrying 
part are mounted. It is characterized by for the 1st having lengthened about at least to the extemal 
surface side of said 1 st substrate, and for the 2nd having lengthened about with the current carrying 
part, and preparing a current carrying part in the 1st protective layer of a wrap. 
[0055] Since according to the configuration of the liquid crystal equipment of this invention it 
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lengthens about all over the external surface side of the 1st substrate including the inside of a 
viewing area, and a current carrying part can be arranged, it lengthens about and the pitch between 
current carrying parts can be designed with allowances, Even if it lengthens about with the increment 
in display capacity and makes [ many ] the number of a current carrying part, without the problem 
that lengthen about and resistance increases arising, it lengthens about, and the line breadth and the 
pitch of a current carrying part can be designed with allowances, and it lengthens about, and is hard 
to generate defects, such as an open circuit of a current carrying part. Moreover, it can lengthen 
about in this way, generating of a cross talk can be improved by low resistance-ization of a current 
carrying part, and display grace can be improved. 

[0056] Moreover, since the 1st and the 2nd lengthen about at least to the external surface side of the 
1st substrate and the 1st protective layer of a wrap is formed in the current carrying part Since the 1st 
by the side of the external surface of the 1st substrate lengthens about, the 2nd can lengthen about 
with a current carrying part, it is not polluted, poor contact can be prevented [ a blemish can be 
attached to a current carrying part, or ] and said protective layer can serve also as an insulation 
further The short-circuit by adhesion of conductive dust etc. can be prevented, and it is easy to deal 
with it, and easy to include in electronic equipment. Moreover, since flattening of the extemal 
surface side of the 1st substrate can be carried out when the 1st protective layer is formed all over the 
extemal surface side of the 1st substrate, it becomes easier to deal with it. 

[0057] As for the electronic parts mounted in the extemal surface side of said 1st substrate, at least 
the part may be embedded at said 1st substrate. 

[0058] It is desirable for said electronic parts, the 1st, and the 2nd to lengthen about at least to the 
extemal surface side of the 1st substrate with which said electronic parts were mounted, and to 
prepare the connection with a current carrying part in the 2nd protective layer of a wrap. 
[0059] Since a blemish can be attached to this connection or it can prevent being polluted, since 
according to this configuration the 1 st by the side of the extemal surface of the 1 st substrate of liquid 
crystal equipment and the 2nd lengthen about and the current carrying part and the connection of 
electronic parts are protected by the 2nd protective layer, and this 2nd protective layer can serve also 
as an insulation, it is easy to deal with it and easy to include in electronic equipment. Moreover, 
since flattening of the extemal surface side of the 1st substrate is carried out when the 2nd protective 
layer is formed all over the external surface side of the 1st substrate, it becomes easier to deal vsrith it. 

[0060] Said the 1st substrate and/or said 2nd substrate may consist of substrates which have 
flexibility. 

[0061] If it is made this configuration An advantage, like a curved-surface display is attained by 
incurvating the substrate which breakage of the crack of a substrate which can attain thin-shape-izing 
of liquid crystal equipment and lightweight-ization stops being able to produce easily is acquired, 
and it becomes a suitable thing for electronic equipment, such as a pocket device. 
[0062] It is on the extemal surface of said 1st substrate, and it is desirable to mount said electronic 
parts in the part corresponding to a non-display field. 

[0063] Although a viewing area will become small compared with the case where said electronic 
parts are mounted in a viewing area if it is made this configuration, it can avoid having a bad 
influence on a viewing area with the heat at the time of mounting, and the prevention effectiveness 
of generating, such as display nonuniformity, is excellent. Moreover, since the mounting position of 
electronic parts is a non-display field although irregularity may arise in the 1st substrate with the heat 
at the time of mounting of electronic parts when the 1st substrate is a substrate which has flexibility, 
it can avoid that said irregularity has a bad influence on a display, and display quality can be 
maintained. 

[0064] The electronic equipment of this invention is characterized by having liquid crystal 
equipment of this invention of one of the aforementioned configurations. According to the electronic 
equipment of this invention, by having had small liquid crystal equipment by narrow-picture-frame- 
izing, a viewing area is comparatively large and electronic equipment excellent in portability with 
the whole small equipment can be realized. 
[0065] 

[Embodiment of the Invention] The liquid crystal equipment obtained with the gestalt of 
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implementation of the 1st of the manufacture approach of the liquid crystal equipment of this 
invention is explained with reference to drawing 1 - drawing 13 below [the gestalt of the 1st 
operation]. 

[0066] The gestalt of this operation is the example which applied the manufacture approach of the 
liquid crystal equipment of this invention to the manufacture approach of a passive matrix mold 
liquid crystal display, and is the example of manufacture of the liquid crystal display which has the 
display electrode which served as the light reflex section, and the so-called reflector. 
[0067] The perspective view which looked at the whole liquid crystal display with which drawing 1 
was obtained with the gestalt of this operation from the top-face side. The perspective view and 
drawing 3 which looked at drawing 2 from the inferior-surface-of-tongue side The top-face 
(electrode forming face) Fig. of a bottom substrate. The transparency top view where drawing 4 
looked at the bottom substrate from the inferior-surface-of-tongue side (transparency top view seen 
from the component-side side of electronic parts). The transparency top view showing the condition 
that drawing 5 piled up the inferior-surface-of-tongue (electrode forming face) Fig. of a top 
substrate, and drawing 6 piled up the top substrate and the bottom substrate, the sectional view where 
drawing 7 meets the A- A' line of drawing 6 , and drawing 8 are sectional views which meet the B-B' 
line of drawing 6 . In addition, in all the following drawings, in order to make each class and each 
part material into the magnitude of extent which can be recognized on a drawing, the scale is 
changed for each class or every each part material. 

[0068] As the liquid crystal display 1 obtained by the manufacture approach of the gestalt this 
operation is shown in drawing 1 , opposite arrangement of the bottom substrate 2 (the 1st substrate) 
and the top substrate 3 (the 2nd substrate) is carried out, and the liquid crystal layer ( drawing 1 
illustration abbreviation) is pinched among these substrates. With the gestalt of this operation, the 
opaque substrate which consists of polyimide etc. as a bottom substrate 2 is used, and the 
transparence substrate which consists of a polycarbonate, polyether sulphone, acrylic resin, etc. as a 
top substrate 3 is used. In the following explanation, an "inside" and the field of it and the opposite 
side are called "external surface" for the near field facing the liquid crystal layer of both substrates. 
That is, an "inside" and the field of it and the opposite side are called "extemal surface" for the near 
field where a liquid crystal layer is arranged in both substrates. Moreover, sequential attachment of 
the phase contrast plate 4 (lambda/4 plate) and the polarizing plate 5 (polarization means) is carried 
out at the extemal surface side of the top substrate 3, In addition, in the drawing after drawing 2 , 
illustration of the phase contrast plate 4 and a polarizing plate 5 is omitted. 

[0069] On the inside of the bottom substrate 2, many signal electrodes 6 (the 1st current carrying 
part) are formed in the shape of a stripe, and the scan electrode 7 (the 2nd current carrying part) of a 
large number which extend in the direction which intersects perpendicularly with a signal electrode 6 
is formed in the shape of a stripe on the inside of it and the top substrate 3 which counters. And the 
part which a signal electrode 6 and the scan electrode 7 intersect serves as each pixel 8, and the field 
which many pixels 8 arranged in the shape of a matrix turns into a viewing area 9, In addition, 
although a signal electrode and the electrode by the side of the top substrate 3 are explained as a scan 
electrode, even if this is reverse, it does not care about the electrode by the side of the bottom 
substrate 2 with the gestalt of this operation at all. 

[0070] As shown in drawing 2 , in the extemal surface top of the bottom substrate 2, ICIO (electronic 
parts) for a drive is superficially mounted in the field corresponding to a viewing area 9. This ICIO 
for a drive supplies a scan signal for a picture signal to the scan electrode 7 to a signal electrode 6 in 
response to the signal inputted through the extemal connection terminal 26 from the extemal circuit 
(not shown). Moreover, the connection wiring 12 (1st extemal surface top connection) for signal 
electrodes which is later mentioned on the extemal surface of the bottom substrate 2 and which 
object[ for signal electrodes ]-***♦** and constitutes some wiring (the 1st lengthening about current 
carrying part). And the connection wiring 14 (2nd extemal surface top connection) for scan 
electrodes which object[ for scan electrodes ]_****** and constitutes a part of 1st part of wiring (the 
2nd lengthening about current carrying part) is arranged, respectively, and is electrically connected 
with the terminal of ICIO ( drawing 2 and drawing 4 are an illustration abbreviation) for a drive. 
[0071] As shown in drawing 3 , many signal electrodes 6 which consist of a metal thin fihn with 
high rates of a light reflex, such as aluminum and silver (or alloy containing silver), are formed in the 
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shape of a stripe (band-like) on the inside of the bottom substrate 2. These signal electrodes 6 serve 
as the reflecting layer, and it carries out incidence from a way outside the top substrate 3 through a 
polarizing plate 5 and the phase contrast plate 4 at the time of a display, and the light which 
penetrated the liquid crystal layer reaches the inside of the bottom substrate 2, they are reflected on 
the front face of these signal electrodes 6, and image display is made, the hole which the end of a 
signal electrode 6 is thinly prolonged in the extension direction of an electrode as it is, and the tip is 
circularly formed, and is mentioned later — it is the land 16 for connecting with an inside connection 
(the 1st hole inside connection). The land 16 is arranged at the edge along the substrate side of the 
extension direction of a signal electrode 6 in the bottom substrate 2. The through hole which 
penetrates between the inside of the bottom substrate 2 and extemal surface is formed in the center 
of a land 16. This part of the edge of a signal electrode 6 serves as the connection wiring 18 for 
signal electrodes which connects electrically a signal electrode 6 and ICIO for a drive and which 
object[ for signal electrodes and constitutes some wiring. 

[0072] Since the connection wiring 18 for signal electrodes is pulled out by the field of the opposite 
side by turns sequentially from the signal electrode 6 of the topmost part in drawing 3 Hke the left- 
hand side of a signal electrode 6, right-hand side, left-hand side, and — in the case of the gestalt of 
this operation, dependability is secured that spacing during connection wiring which adjoins in the 
vertical direction is large, and it is hard to short-circuit connection wiring. However, if there is no 
problem in spacing during connection wiring etc. especially, it is arbitrary to pull out all connection 
wiring in this direction, or to divide connection wiring of left-hand side and bottom one half with 
right-hand side, and to pull out connection wiring of for example, top one half etc., and the direction 
of a drawer of connection wiring is good to pull out etc. Moreover, correspondence also in a ** pitch 
is attained by arranging to JIGUZAKU (staggered arrangement) rather than arranging a through hole 
linearly. Furthermore, even if it does not make the part thinner than a signal electrode 6 especially as 
connection wiring, the configuration of having only estabUshed the through hole in the edge of a 
signal electrode 6 may be used. 

[0073] Moreover, much connection wiring 21 (2nd inside top connection) for scan electrodes which 
connects electrically between the vertical flow section (connection between substrates) mentioned 
later and the connections in a hole (the 2nd hole inside connection) is formed in the edge of one 
[ which adjoins the substrate side where the land 16 has been arranged at the end in the bottom 
substrate 2 ] of other substrate sides. The connection wiring 21 for these scan electrodes is 
electrically connected with each scan electrode 7 of the top substrate 3 on a land 22 by the vertical 
flow between vertical substrates. In the case of the gestalt of this operation, the land 22 of the 
rectangle to which the end of each connection wiring 21 for scan electrodes touches the vertical flow 
section, and the other end serve as the circular land 23 which touches the connection in a hole, and 
the through hole which penetrates between the inside of the bottom substrate 2 and extemal surface 
is formed in the center of the circular land 23. The connection wiring 21 for these scan electrodes is 
also formed with ingredients, such as the same aluminum as a signal electrode 6. 
[0074] Drawing 4 shows the condition of having tumed over the bottom substrate 2 shown in 
drawing 3 . On the extemal surface of the bottom substrate 2, the circular lands 24 and 25 are formed 
corresponding to the location of the through hole formed into the land 16 of the connection wiring 18 
for signal electrodes shown in drawing 3 , and the through hole formed into the land 23 of the 
connection wiring 21 for scan electrodes, respectively. Fxirthermore, on the extemal surface of the 
bottom substrate 2, the connection wiring 12 for signal electrodes is formed towards the mounting 
field of ICIO for a drive, respectively from each land 24 corresponding to the through hole formed 
into the land 16 of the connection wiring 18 for signal electrodes. The connection wiring 14 for scan 
electrodes is formed towards the mounting field of ICIO for a drive from each land 25 corresponding 
to the through hole similarly formed into the land 23 of the connection wiring 21 for scan electrodes. 

[0075] Along with three sides (three substrate sides), the lands 24 and 25 of said large number are 
arranged among four sides (four substrate sides) of the periphery section of the bottom substrate 2. 
Many extemal connection terminals 26 are formed along with the substrate side (substrate side 
where a land 25 is arranged) where electrical installation (vertical flow) with the scan electrode 7 
formed in the inside of the top substrate 3 is made, and the one remaining sides which counter. That 
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is, array formation of the external connection terminal 26 formed on the extemal surface of the 
bottom substrate 2 is carried out at the end along the substrate side of the bottom substrate 2 located 
in the extension direction of the scan electrode 7 formed in the inside of the top substrate 3. In case 
the extemal connection terminal 26 connects the extemal circuit for a drive etc, with this liquid 
crystal display 1 using components for connection, such as FPC and an anisotropy electric 
conduction connector (or rubber connector), it is a terminal for connecting with the terminal of that 
FPC. And the wiring 41 for a signal input for supplying a driving signal to ICIO for a drive towards 
the mounting field of ICIO for a drive from each of these extemal connection terminal 26 is formed, 
respectively. In the case of the gestalt of this operation , all of the connection wiring 12 for signal 
electrodes formed in the extemal surface of the bottom substrate 2 , the connection wiring 14 for 
scan electrodes , the extemal connection terminal 26 , and the wiring 41 grade for a signal input be 
form from ingredients , such as aluminum and silver ( or alloy containing silver ) , as well as the 
signal electrode 6 by the side of an inside , each connection wiring 18 , and 21 grades . That is, 
wiring of those other than scan electrode 7 formed in the inside of the top substrate 3 and an 
electrode are formed fi-om the same ingredient. 

[0076] in addition, the field shown in the extemal surface of the bottom substrate 2 with the two-dot 
chain line of drawing 2 and drawing 4 ~ that is Remove the connection field of ICIO for a drive, and 
the formation field of the extemal connection terminal 26. The 1st protective layer 82 which consists 
the field which wiring exposed of resin, such as polyimide and a resist, is formed. It is desirable to 
cover the connection wiring 12 (1st extemal surface top connection) for signal electrodes and the 
connection wiring 14 (2nd extemal surface top connection) for scan electrodes, and the wiring 41 
grade for a signal input with this 1st protective layer 82. If such 1st protective layer 82 is formed, 
since faults, such as corrosion of the connection wiring 12 for signal electrodes, the connection 
wiring 14 for scan electrodes, and wiring of the wiring 41 grade for a signal input, an open circuit, 
and short-circuit, can be prevented and flattening of the extemal surface side of the bottom substrate 
2 can be carried out, it becomes easy to deal with it. 

[0077] As shown in drawing 5 , many scan electrodes 7 which consist of transparent conductive thin 
films, such as ITO, are formed in the shape of a stripe (band-like) on the inside of the top substrate 3. 
The edge of the die-length direction (the wiring formation direction) of each scan electrode 7 in 
drawing 5 serves as a part connected to the vertical flow section. In addition, the extemal surface 
side of the top substrate 3 which is not illustrated serves as a flat field which is not formed at all. 
[0078] When the bottom substrate 2 and the top substrate 3 of the above-mentioned configuration are 
piled up, it comes to be shown in drawing 6 . In drawing 6 , the member of a sign 27 shown 
according to the two-dot chain line is a sealant for closing a liquid crystal layer between substrates 
while pasting up both substrates. The part which a signal electrode 6 and the scan electrode 7 
intersect serves as each pixel 8, and the field which many pixels 8 arranged in the shape of a matrix 
tums into a viewing area 9. In the case of the gestalt of this operation, the appearance of the **** 
[ appearance / of the bottom substrate 2 ] substrate 3 is smaller, and the periphery section of the 
bottom substrate 2 is protmded into the outside of the top substrate 3. The part of the land 16 at the 
tip of each connection wiring 18 for signal electrodes on the inside of the bottom substrate 2 is 
overflowed and located in the outside of the top substrate 3, respectively. That is, each connection 
wiring 1 8 for signal electrodes drawn fi-om each signal electrode 6 mns through the formation 
section of a sealant, and is further extended and formed outside the appearance (periphery) of the top 
substrate 3, and the land 16 is arranged at a part for the point. On the other hand, about each 
connection wiring 21 for scan electrodes on the inside of the bottom substrate 2, the part of the land 
22 of the rectangle which touches the vertical flow section is located in the part of a sealant 27, and 
the part of the circular land 23 in which the through hole was established is overflowed and located 
in the outside of the top substrate 3. 

[0079] Drawing 7 is the sectional view which meets the A-A' line of drawing 6 , i.e., the sectional 
view cut in the direction which met the signal electrode 6. As shown in this drawing, a sealant 27 is 
pinched between the bottom substrate 2 and the top substrate 3, and the liquid crystal layer 28 is 
pinched by the space sealed by the bottom substrate 2, the top substrate 3, and the sealant 27. Here, 
common liquid crystal, such as for example, STN (Super Twisted Nematic) Uquid crystal, can be 
used as a liquid crystal layer 28. 
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[0080] While a signal electrode 6 and a signal electrode 6, and the really formed connection wiring 
18 for signal electrodes are formed on the inside of the bottom substrate 2, on the external surface of 
the bottom substrate 2, the connection wiring 1 2 for signal electrodes is formed, and the through hole 
17 which penetrates a substrate is formed in the part of the land at the tip of the connection wiring 12 
and 18 for signal electrodes of both sides, the hole to which the interior of a through hole 17 is filled 
up with conductive ingredients, such as a silver paste, and this conductive ingredient connects 
electrically the connection wiring 1 8 for signal electrodes by the side of an inside, and the 
connection wiring 12 for signal electrodes by the side of extemal surface ~ the inside connection 15 
is constituted. 

[0081] here, as a more detailed configuration of the connection 15 in a hole, it is shovra, for example 
in drawing 1 1 (a) ~ as — the interior of a through hole 17 — conductive ingredients, such as a silver 
paste, - embedding - a hole - if the front face of a conductive ingredient is covered with insulating 
resin and an enveloping layer 29 is formed after forming the inside connection 15, the corrosion of a 
conductive ingredient can be prevented, or it is shown in drawing 1 1 (b) ~ as — the interior of a 
through hole 17 — a conductive ingredient ~ embedding — a hole — the top face and inferior surface 
of tongue of the connection 15 in the hole after forming the inside connection 15 previously ~ a 
wrap ~ the connection wiring 18 and 12 for signal electrodes may be formed on the inside of the 
bottom substrate 2, and extemal surface like, respectively. 

[0082] or a hole — an inside connection just connects electrically connection wiring for signal 
electrodes by the side of an inside and extemal surface, and may not necessarily be embedded to the 
whole interior of a hole, therefore, as shown in drawing 12 , a conductive ingredient is adhered only 
to the wall of a through hole 17 using electrolysis plating — making — a hole — it is good also as an 
inside connection 30. 

[0083] Moreover, as shown in drawing 7 , the terminal 31 of IC 10 for a drive is connected to the 
edge of the opposite side the side in which the through hole 17 of the connection wiring 12 for signal 
electrodes formed on the extemal surface of the bottom substrate 2 was established, the picture 
signal outputted from ICIO for a drive by taking the above wiring structures ~ the connection wiring 
12 for signal electrodes on the extemal surface of the bottom substrate 2, and a hole — each signal 
electrode 6 is supplied via the connection wiring 18 for signal electrodes on the inside of the inside 
connection 15 and the bottom substrate 2. therefore, the connection wiring 12 for signal electrodes 
on the extemal surface of these bottom substrate 2 and a hole - the connection wiring 18 for signal 
electrodes on the inside of the inside connection 15 and the bottom substrate 2 will object[ for signal 
electrodes ]-******^ and will constitute wiring 11. 

[0084] The mounting gestalt of ICIO for a drive shown in drawing 7 is called the so-called face 
down mounting (or ILB (Inner Lead Bonding) mounting) which turned the front- face (terminal 
forming face) side of IC to the substrate side, and the EGA (Ball Grid Array) mold semiconductor 
device from which the solder ball arranged in the shape of a matrix constitutes a terminal 31, the 
semiconductor device arranged along with the appearance periphery of IC in the bump electrode are 
used. 

[0085] Or as shown in drawing 10 , the rear-face side of IC32 for a drive may be fixed on the bottom 
substrate 2, and IC for a drive may be mounted according to the mounting gestalt which carried out 
bonding of the electrode pad 33 by the side of IC front face, and the connection wiring 12 for signal 
electrodes with the wire 34 and which is called the so-called face-up mounting (or OLB (Outer Lead 
Bonding) mounting). 

[0086] Moreover, as shown in drawing 7 , many scan electrodes 7 are formed in the inside of the top 
substrate 3. And the orientation film 35 and 36 is formed in the maximum upper layer which touches 
the liquid crystal layer 28 of bottom substrate 2 and top substrate 3 both sides, respectively. The 
orientation film 35 and 36 consists of film, such as polyimide, and orientation processing of mbbing 
etc. is performed. Moreover, between the bottom substrate 2 and the top substrate 3, the spacer 37 
for holding spacing between substrates (henceforth a eel gap) uniformly is sprinkled. 
[0087] On the other hand, drawing 8 is the sectional view which meets the B-B* line of drawing 6 , 
i.e., the sectional view cut in the direction which met the scan electrode 7, it object[ for scan 
electrodes ]_*♦**** and the configuration of wiring 13 is shown. As shovm in this drawing, the scan 
electrode 7 is formed on the inside of the top substrate 3 so that it may contact at the top face of a 
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sealant 27, and the edge of the scan electrode 7. Moreover, on the inside of the bottom substrate 2, 
while many signal electrodes 6 are formed, the connection wiring 21 for scan electrodes is formed so 
that the inferior surface of tongue of a sealant 27 may be contacted. Here, electric-conduction 
material, such as metal particles and a particle which carried out metal plating of the front face of a 
plastic bowl, is mix in the interior of a sealant 27 into binders, such as resin, the scan electrode 7 and 
the connection wiring 21 for scan electrodes which contacted, respectively have an anisotropy on the 
top face and the inferior surface of tongue of a sealant 27, are electrically cormect to it, and the 
vertical flow section ( the 2nd lengthen about the connection between substrates, the 2nd part of a 
current carrying part) 19 constitutes. 

[0088] The configuration hereafter connected electrically ranging from the inside to external surface 
of the bottom substrate 2 is object[ for signal electrodes ]-******(ed), and is the same as that of the 
case of wiring 11. That is, the connection wiring 14 for scan electrodes is formed on the external 
surface of the bottom substrate 2, and the through hole 38 is formed in the part of the lands 23 and 25 
at the tip of the connection wiring 21 and 14 for scan electrodes by the side of [ both ] an inside and 
external surface. The interior of a through hole 38 was filled up with conductive ingredients, such as 
a silver paste, and this conductive ingredient constituted the connection 20 in a hole (the 2nd hole an 
inside connection and the 2nd lengthening about a part of 1st part of a current carrying part), and has 
connected mutually the connection wiring 21 and 14 for scan electrodes by the side of an inside and 
external surface electrically. 

[0089] Moreover, a through hole 38 is established in the end of the connection wiring 14 for scan 
electrodes on the extemal surface of the bottom substrate 2, and the terminal 31 of IC 10 for a drive is 
connected to the edge of the opposite side, the scan signal outputted from ICIO for a drive by taking 
the above wiring structures — the cormection wiring 14 for scan electrodes on the extemal surface of 
the bottom substrate 2, and a hole ~ each scan electrode 7 is supplied via the cormection wiring 21 
for scan electrodes on the inside of the inside connection 20 and the bottom substrate 2, and the 
vertical flow section 19. therefore, the cormection wiring 14 for scan electrodes on the extemal 
surface of these bottom substrate 2 and a hole — the connection wiring 21 for scan electrodes on the 
inside of the inside connection 20 and the bottom substrate 2 and the vertical flow section 19 will 
object[ for scan electrodes and will constitute wiring 13. 

[0090] In addition, as it replaces with mixing electric conduction material in the interior of a sealant 
27, and making this part into the vertical flow section 19, for example, is shown in drawin g_9 The 
scan electrode 7 is made to extend to the location which hits above the through hole 38 of the bottom 
substrate 2 of sealant 27 outside on the inside of the top substrate 2. The vertical flow material 39 of 
arbitration is formed above the through hole 38 of the bottom substrate 2, and it is good also 
considering this part as the vertical flow section (the 2nd lengthening about the connection between 
substrates, the 2nd part of a current carrying part) 40. The flow-under besides material 39 can be 
formed by printing of for example, a silver paste etc. In this configuration, there is no electric flow in 
the part of a sealant 27, but in the formation part of the vertical flow material 39, the flow between 
substrates is made and it becomes being ahnost the same as that of arrangement of drawing 8 , and 
connection structure as a flow path. 

[0091] Hereafter, the gestalt of the 1st operation which applied the manufacture approach of the 
liquid crystal equipment of this invention to the manufacture approach of the passive matrix mold 
liquid crystal display of the aforementioned configuration is explained. 
[0092] A polyimide substrate is prepared as an ingredient of the bottom substrate 2, and the 
conductive thin film which becomes front flesh-side both sides of a substrate from metallic 
materials, such as aluminum, is formed. Next, after applying a photosensitive resist on the 
conductive thin film of substrate both sides, a photo mask is arranged on substrate both sides, and it 
exposes to coincidence. Subsequently, by performing patterning of the conductive thin film of front 
flesh-side both sides of a bottom substrate to coincidence using well-known photolithography and an 
etching technique The signal electrode 6 by the side of above-mentioned bottom substrate 2 inside 
(the 1st current carrying part), each connection wiring 18 and 21, the connection wiring 12 for signal 
electrodes by the side of extemal surface (1st extemal surface top connection), the connection wiring 
14 for scan electrodes (2nd extemal surface top connection), the wiring 41 for a signal input, and 
extemal coimection terminal 26 grade are formed collectively. 
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[0093] Next, the through holes 17 and 38 which penetrate a substrate are formed in the 
predetermined part of each connection wiring edge on this substrate by irradiating a C02 laser etc. 
As other formation approaches of a through hole, chemical etching which used the resist pattern as 
the mask may be used, then, the interior of through holes 17 and 38 ~ conductive ingredients, such 
as a silver paste, — being filled up — a hole — the inside connections 1 5 and 20 are formed and it is 
made to flow through between each connection wiring of bottom substrate 2 both sides electrically 
moreover, a hole ~ the approach of making a conductive ingredient adhering to the wall of a through 
hole, using electrolytic plating processing etc. as other formation approaches of an inside connection 
may be used. Anyway, since the signal electrode by the side of bottom substrate 2 inside, etc. various 
connection wiring by the side of external surface, etc. can be formed in coincidence at 1 time of 
photolithography, and an etching process by having made the same the conductive thin film material 
of front flesh-side both sides of a substrate in the case of the gestalt of this operation, a production 
process can be simplified sharply. The connection wiring 1 8 for signal electrodes connected to the 
inside side at a signal electrode 6 and this when done in this way, The connection wiring 21 for scan 
electrodes is formed, and the connection wiring 12 for signal electrodes, the connection wiring 14 for 
scan electrodes, and the wiring 41 for a signal input are formed in an extemal surface side, the 
connection wiring 18 for signal electrodes, and the connection wiring 12 for signal electrodes ~ a 
hole «- it flows electrically through the inside connection 15 — having — the connection wiring 21 for 
scan electrodes, and the connection wiring 14 for scan electrodes — a hole — the bottom substrate 2 
which flowed electrically through the inside connection 20 is obtained. Then, it is desirable to 
continue all over the abbreviation for the extemal surface of the bottom substrate 2, to apply and 
harden resin, such as polyimide and a resist, to form the 1st protective layer 82, and to protect 
various connection wiring by the side of extemal surface. 

[0094] On the other hand, transparence substrates, such as a polycarbonate, polyether sulphone, and 
acrylic resin, are prepared as an ingredient of the top substrate 3, and translucency electric 
conduction film, such as ITO, is formed to the whole surface (field used as inside) side of a 
substrate. Subsequently, patterning of the translucency electric conduction fihn is carried out using 
well-known photolithography and an etching technique, and the stripe-like scan electrode 7 is 
formed. 

[0095] Next, if orientation processing by the rubbing method etc. is performed and the orientation 
fihn 35 and 36 is formed, respectively after applying and calcinating polyimide etc. on the inside of 
bottom substrate 2 and top substrate 3 both sides, the top substrate 3 as shown in drawing 24 (a), and 
the bottom substrate 2 as shown in drawing 24 (b) will be obtained. In addition, drawing 24 (a) is the 
sectional view of the top substrate 3 of a direction which met in the direction which intersects the 
scan electrode 7. since drawing 24 (b) is the sectional view of the bottom substrate 2 of the direction 
which met the signal electrode 6 on the other hand — the connection wiring 14 and 21 for scan 
electrodes, and a hole — since it is hiding, the inside connection 20 is not illustrated. When forming 
the orientation film 35 on the inside of the bottom substrate 2 here, since the connection wiring 12 
for signal electrodes formed in the extemal surface of the bottom substrate 3, the connection wiring 
14 for scan electrodes, and the wiring 41 for a signal input are protected by the 1st protective layer 
82, a blemish can be attached, or they can prevent that drug solutions, such as an organic solvent, 
corrode, and can prevent adhesion of conductive dust etc. 

[0096] Subsequently, either substrate of the bottom substrate 2 and the top substrate 3 is arranged on 
a surface plate, the spacer 37 for holding a eel gap on this substrate is sprinkled, after printing the 
resin ingredient used as a sealant 27, the bottom substrate 2 and the top substrate 3 are piled up and 
pressurized, lamination and a sealant 27 are stiffened, and an empty eel is produced. In order to make 
the part of a sealant 27 into the vertical flow section, electric conduction material, such as metal 
particles, is made to mix into the resin ingredient used as a sealant 27 in the case of the gestalt of this 
operation, thus — if it carries out — a sealant 27 and a hole — the connection wiring 21 for scan 
electrodes is electrically connected with the scan electrode 7 through the inside connection 20. 
[0097] Since the connection wiring 12 for signal electrodes formed in the extemal surface of the 
bottom substrate 3, the connection wiring 14 for scan electrodes, and the wiring 41 for a signal input 
are protected by the 1st protective layer 82 when sticking substrates 2 and 3 here, a blemish can be 
attached or it can prevent that conductive dust etc. adheres. Moreover, since flattening of the extemal 
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surface side of the bottom substrate 2 is carried out by the 1st protective layer 82, when it requires 
heat at the lamination process of substrates 2 and 3, it can avoid that irregularity arises in the external 
surface side of the bottom substrate 2 by the difference in the coefficient of thermal expansion of a 
substrate 3 and wiring, and it can prevent that dispersion arises at spacing between substrates (eel 
gap), and eel thickness is made as for it to homogeneity. Moreover, since the external surface side of 
the bottom substrate 2 is flat in this way, it is easy to put a pressure on the substrates 2 and 3 which 
were made to counter on the surface of a surface plate, and have been arranged equally. 
[0098] Next, liquid crystal is poured in from the Uquid crystal inlet of a sealant by the vacuum 
pouring-in method etc. into an empty eel, and the liquid crystal cell 90 as shown in drawing 24 (c) by 
closing a liquid crystal inlet is obtained. Among the 1st protective layer 82 formed on the extemal 
surface of the bottom substrate 2, then, the part on a connection field with electronic parts 10, The 
edge (the 1st linked to electronic parts lengthens about, and it is the terminal area of a current 
carrying part) of the 1st extemal surface top connection 12 which exfoliates the part formed on the 
extemal connection terminal 26, and is in a connection field with electronic parts 10, and the edge of 
the 2nd extemal surface top connection 14 (the 2nd linked to electronic parts lengthens about, and it 
is the terminal area of a current carrying part). The extemal connection terminal 26 is exposed. 
[0099] Moreover, in order to connect with a panel inspection machine £md to investigate the property 
(panel property) of a liquid crystal cell 90, it is desirable for the 1 st protective layer 82 other than the 
aforementioned part to also exfoliate partially, to expose partially wiring (for the exfoliation section 
here to be illustration abbreviation) etc., to connect a panel inspection machine to these outcrops, to 
evaluate the quality of a panel property, and to use for a back process only what passed. 
[0100] Subsequently, sequential attachment of the phase contrast plate 4 and the polarizing plate 5 is 
carried out at the extemal surface side of the top substrate 3 of a liquid crystal cell 90 with which the 
panel property passed. Then, ICIO for a drive (electronic parts) is moimted in the connection field of 
the electronic parts formed in the extemal surface side of the bottom substrate 2 with gestalten, such 
as face down mounting and face-up mounting. According to the above process, the liquid crystal 
display 1 of the gestalt of this operation is completed. Here, since a panel property sticks the phase 
contrast plate 4 and a polarizing plate 5 only on the good liquid crystal cell 90 and electronic parts 10 
are mounted, it can be managed even if it does not attach a phase contrast plate, a polarizing plate, 
and electronic parts in a defect's panel, and cost can be reduced. Thus, since the signal-electrode 
connection wiring 12 formed in the bottom substrate 2 of the obtained liquid crystal display 1, the 
wiring 14 for scan electrodes, and the wiring 41 for a signal input are covered by the 1st protective 
layer 82 except for the connection with ICIO for a drive and they can serve also as an insulation, it is 
easy to deal with them and easy to build them into electronic equipment. 

[0101] By the manufacture approach of the liquid crystal display of the gestalt this operation ICIO 
for a drive is mounted in the extemal surface side of the bottom substrate 2, and the signal electrode 
6 was formed covering the extemal surface of the bottom substrate 2 through the interior of a 
substrate from the inside of the bottom substrate 2, and is object[ for signal electrodes ]_******(ed), 
and it has connected with ICIO for a drive electrically through wiring 1 1 . On the other hand, the scan 
electrode 7 Since between substrates is crossed from the inside of the top substrate 3, and it was 
prepared in the inside of the bottom substrate 2 covering the extemal surface of the bottom substrate 
2 through the interior of a substrate from the inside of the bottom substrate 2, it object[ for scan 
electrodes ]-****** further inside and it has connected with ICIO for a drive electrically through 
wiring 13 It object[ for scan electrodes ].******. the object for signal electrodes — ******(ing) ~ 
wiring 1 1 — the both sides of wiring 1 3 The liquid crystal display 1 lengthened about through the 
interior of the bottom substrate 2 at the extemal surface side of the bottom substrate 2 is obtained 
from each inside, the bottom substrate 2 and the top substrate 3 — Moreover, while while constitutes 
the liquid crystal display itself and the bottom substrate 2 is operated as a substrate, it can be made to 
function also as a loading substrate of a drive circuit. 

[0102] therefore, according to the liquid crystal display 1 manufactured by the manufacture approach 
of the gestalt this operation, in the conventional configuration, it had prepared in the viewing-area 
outside of a bottom substrate inside — lengthening — turning — a field — since the mounting field of 
FPC or electronic parts becomes still more unnecessary, only the part can narrow a frame sharply 
compared with the former. Moreover, since much connection wiring can be arranged all over the 
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external surface side of the bottom substrate 2 including the inside of a viewing area 9 and the pitch 
during connection wiring can be designed with allowances, the problem that lengthen about and 
resistance increases does not arise. Moreover, it can lengthen about in this way, generating of a cross 
talk can be improved by low resistance-ization of wiring, and display grace can be improved. 
[0103] Moreover, since it lengthens about as mentioned above and a current carrying part can 
arrange all over the external-surface side of the bottom substrate 2 even if it lengthens about with the 
increment in display capacity and makes [ many ] the number of wiring, it lengthens about, and the 
line breadth and the pitch of wiring can design with allowances, and it lengthens about compared 
with the conventional liquid-crystal equipment which lengthened about and had established the field 
in the viewing-area outside of a bottom substrate inside, and is hard defects, such as an open circuit 
of wiring, generate. 

[0104] Furthermore, as polyimide was used for the ingredient of the bottom substrate 2 with the 
gestalt of this operation, since the bottom substrate 2 does not necessarily need to be a transparence 
substrate, it can also use resin substrates, such as polyimide besides transparence substrates, such as 
common glass and a quartz, a ceramic substrate, etc. from the former as a substrate ingredient of a 
liquid crystal display, and its degree of freedom of ingredient selection of the bottom substrate 2 
improves. For example, since the rigidity of a bottom substrate improves when a ceramic substrate is 
used for the bottom substrate 2, the liquid crystal display which it was hard coming for deformation 
of a substrate to be generated, and was excellent in the homogeneity of a eel gap, as a result the 
homogeneity of a display is obtained. 

[0105] Moreover, the substrate with which an up-and-down substrate has the flexibility of a plastic 
film substrate etc. may be used. If it is made this configuration, an advantage, like a curved-surface 
display is attained by incurvating the substrate which breakage of the crack of a substrate which can 
attain thin-shape-izing of the liquid crystal display obtained and lightweight- ization stops being able 
to produce easily is acquired, and the suitable liquid crystal display for electronic equipment, such as 
a pocket device, can be manufactured. 

[0106] Moreover, as a bottom substrate 2, when using a plastic film substrate, it is desirable to use 
the thing in which the gas barrier layer was formed to both sides of this substrate. As a gas barrier 
layer here, SiOx etc. and the organic film denser than a plastic film substrate can be used. The 
moisture and oxygen in air advance into the liquid crystal layer 28 through a plastic plate, and it has 
a possibility that degradation of the liquid crystal layer 28 may become early, if the above gas barrier 
layers are not formed, since a plastic film substrate is inferior to dense nature compared with a glass 
substrate. 

[0107] Moreover, a through hole can be easily formed by operating laser beam machining, chemical 
etching, etc. which were mentioned above to this bottom substrate 2 as the bottom substrate 2 is a 
substrate which has flexibility, furthermore, the 1st hole which consists of a conductive ingredient in 
a through hole by performing restoration of a silver paste into this through hole etc., electrolytic 
plating, etc. — the inside connections 15 and 30 and the 2nd hole — the inside connection 20 can be 
formed. On the other hand, the 1st external surface top connection 12 and the 2nd external surface 
top connection 14 can be easily formed with the usual wiring formation techniques, such as 
membrane formation of the electric conduction film, and patterning, as mentioned above, and they 
can form the connections 19 and 40 between substrates by the approach of mixing electric 
conduction material in a sealant. 

[0108] therefore, said approach — the 1st hole ~ by forming the inside connection 15 or 30 The 1st 
extemal surface top connection 1 2 is electrically connectable with a signal electrode 6 through the 
inside connection 15 or 30. this 1st hole — the aforementioned approach — the 2nd hole — forming 
the inside connection 20 — this 2nd hole, since the 2nd extemal surface top connection 14 is 
electrically connectable with the scan electrode 7 through the inside connection 20 and the 
connection 19 between substrates Lengthen about, and a current carrying part can lengthen about to 
the extemal surface side of this substrate 2 through the interior of the bottom substrate 2, and fiirther 
by all the things of the bottom and the top substrates 2 and 3 for which ICIO for a drive is mounted 
in the extemal surface side of this bottom substrate 2 While while constitutes the liquid crystal 
display itself and the bottom substrate 2 is operated as a substrate, it can be made to fimction also as 
a loading substrate of a drive circuit. 
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[0109] Moreover, when it mounts FPC for supplying a driving signal etc. in ICIO for a drive further 
by having formed the external connection terminal 26 in the periphery section of bottom substrate 2 
external surface, alignment at the time of connecting the extemal connection terminal 26 and the 
terminal of FPC can be performed easily. Moreover, although stress may occur in a part for a joint 
the time of FPC junction, or after junction, if the location is the substrate periphery section from 
which it separated from the viewing area 9, said stress will not have a bad influence on a display. 
[01 10] since the location of the through holes 17 and 38 of the bottom substrate 2 has been arranged 
on the outside of a sealant 27 in the case of the gestalt of this operation — the hole of through holes 
17 and 38 ~ it is convenient in any way on image display, without it seeming that the eel gap of the 
viewing area 9 of the sealant 27 interior changes under the effect even if the part of the inside 
connections 15 and 20 serves as a configuration which rose a little on the bottom substrate 2. 
[0111] Moreover, although simplification of a production process was able to be attained with the 
gestalt of this operation since various connection wiring by the side of the signal-electrode 6 grade 
by the side of the inside of the bottom substrate 2 and extemal surface etc. was formed using the 
same ingredients, such as aluminum, as mentioned above, various connection wiring by the side of 
the signal-electrode 6 grade by the side of the inside of the bottom substrate 2 and extemal surface 
etc. may be formed with a different ingredient. For example, you may make it use for connection 
wiring by the side of extemal surface metallic materials, such as copper which is low electrical 
resistance materials, at the signal electrode 6 by the side of an inside using metallic materials, such 
as silver with the high rate of a light reflex (or alloy containing silver), and aluminum. If it does in 
this way, instead of not being obtained, the aforementioned advantage of simplification of a 
production process is lengthened about, and can aim at much more reduction of resistance. 
[0112] Moreover, as the through hole which forms a conductive layer in the inside-and-outside side 
of a substrate, and penetrates a substrate shows the configuration of the bottom substrate 2 not only 
to a substrate but to drawing 13 which aims at the flow of the conductive layer of an inside-and- 
outside side, the substrate which has the intemal conductive layer 42 of one or more layers, and a 
substrate like the so-called multilayer printed circuit board may be used for the interior of the bottom 
substrate 2. In this case, the electric flow between the inside of the bottom substrate 2, and extemal 
surface Between the inside of the bottom substrate 2, and the intemal conductive layers 42 The 
connection 44 in a hole in the beer hall 43 through which it penetrates and flows, and the connection 
46 (or in a certain case, an intemal conductive layer between mutual intemal conductive layers more 
than two-layer) in a hole in the beer hall 45 which penetrates and flows through between the extemal 
surface of the bottom substrate 2, and the intemal conductive layers 42 It will be made by the 
connection in a hole in the beer hall through which it penetrates and flows. 

[01 13] When this kind of substrate was used for the bottom substrate 2 and it becomes difficuh to 
lengthen about, for example, and for the number of wiring to increase, and for a large number to 
lengthen about only on the extemal surface of a bottom substrate, and to draw wiring about, a part 
lengthens about and wiring can be drawn also about via an intemal conductive layer. Then, since the 
degree of freedom of length **** improves, it becomes possible to correspond also to increase of 
display capacity. 

[01 14] The liquid crystal equipment obtained with the gestalt of implementation of the 2nd of the 
manufacture approach of the liquid crystal equipment of this invention is explained with reference to 
drawing 14 - drawing 16 below [the gestalt of the 2nd operation]. 

[01 15] The gestalt of this operation as well as the gestalt of the 1st operation is the example which 
applied the manufacture approach of the liquid crystal equipment of this invention to the 
manufacture approach of a passive matrix mold liquid crystal display, and is the example of 
manufacture of the liquid crystal display which has the display electrode which served as the light 
reflex section, and the so-called reflector. 

[01 16] A top substrate and a bottom substrate are the same configurations mostly, and different 
points from the liquid crystal display obtained with the gestalt of the 1st operation differ in the 
location of the through hole on a bottom substrate, and the location of an extemal connection 
terminal. While making a bottom substrate larger than the appearance of a top substrate and 
arranging a through hole on the outside of a sealant, the extemal connection terminal made the top 
substrate and the bottom substrate almost equal magnitude, and arranges a through hole directly 
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under a sealant by the gestalt of this operation with the gestalt of the 1st operation to having been 
arranged along the substrate side of the field which the bottom substrate jutted out from the top 
substrate on the external surface of a bottom substrate.. That is, the through hole is arranged to the 
formation field of a sealant. Furthermore, arrangement of an external connection terminal is arranged 
to the field with which vertical both substrates lap on the external surface of a bottom substrate, 
[0117] Thus, the liquid crystal display obtained with the gestalt of the 1st operation, and since the 
outline configuration of the liquid crystal display obtained with the gestalt of this operation is 
common, it omits illustration and explanation about a common configuration. Drawing 14 is drawing 
corresponding to drawing 6 shown with the gestalt of the 1st operation, and the perspective drawing 
showing the condition of having piled up the top substrate and the bottom substrate, the sectional 
view where drawing 15 meets the A- A' line of drawing 14 , and drawing 16 are sectional views 
which meet the B-B' line of drawing 14 . In addition, in these drawings, the same sign is attached 
about drawing 1 - drawing 13 , and a common component. 

[0118] As the liquid crystal display 50 obtained with the gestalt of this operation is shown in 
drawing 14 , many signal electrodes 6 (the 1 st current carrying part) are formed in the shape of a 
stripe on the inside of the bottom substrate 2, and the connection wiring 18 for signal electrodes 
which has a through hole in the center of the land 16 at a tip is formed in the end of the die-length 
direction (the wiring formation direction) of each signal electrode 6. On the inside of this and the top 
substrate 3 which counters, many scan electrodes 7 (the 2nd current carrying part) are formed in the 
shape of a stripe in the direction which intersects perpendicularly with a signal electrode 6. As 
shown in drawing 15 and drawing 16 , and on the external surface of the bottom substrate 2 The 
connection wiring 12 (1st extemal surface top connection) for signal electrodes which object[ for 
signal electrodes ]_****** and constitutes some wiring 1 1 (the 1st lengthening about current 
carrying part). And the connection wiring 14 (2nd extemal surface top connection) for scan 
electrodes which object[ for scan electrodes ]-****** and constitutes some wiring 13 (the 2nd 
lengthening about current carrying part) is arranged, respectively, and is electrically connected with 
ICIO for a drive. Furthermore, on the extemal surface of the bottom substrate 2, the extemal 
connection terminal 26 and the wiring 41 grade for a signal input are prepared. The above 
configuration is the same as that of the liquid crystal display obtained with the gestalt of the 1st 
operation. 

[0119] Moreover, since in the case of the liquid crystal display manufactured with the gestalt of the 
1st operation the location of a through hole 38 separated on the outside of the location of a sealant 27 
(vertical flow section) and was arranged on it, the connection wiring 21 for scan electrodes which 
connects electrically between a sealant 27 and the connections 20 in a hole in a through hole 38 was 
formed on the inside of the outside of the sealant of the bottom substrate 2. On the other hand, since 
a through hole 38 and a sealant 27 are in the same location in the case of the liquid crystal display 
manufactured with the gestalt of this operation, especially the thing equivalent to the connection 
wiring 21 for scan electrodes on the bottom substrate 2 inside in the gestalt of the 1st operation is 
unnecessary. Therefore, the land 22 of the rectangle of the number corresponding to the number of 
each scan electrode 7 on the top substrate 3 arranged in the location which counters this is formed in 
the field to which the sealant 27 on the inside of the bottom substrate 2 is arranged. The through hole 
38 which penetrates between the inside of the bottom substrate 2 and extemal surface is formed in 
the center of these lands 22. 

[0120] namely, if drawing_6 is anew compared with drav^ng 14 , in the liquid crystal display 
manufactured with the gestalt of the 1st operation As shown in drawing 6 , the part of the land 16 of 
each connection wiring 18 for signal electrodes on the inside of the bottom substrate 2 is overflowed 
and located in the outside (outside of the top substrate 3) of a sealant 27. The part of the circular land 
23 in which the through hole 38 of the edge of each connection wiring 21 for scan electrodes was 
established is overflowed and located in the outside (outside of the top substrate 3) of a sealant 27. 
On the other hand, in the liquid crystal display manufactured with the gestalt of this operation, as 
shown in drawing 14 , the part of the land 16 of each connection wiring 18 for signal electrodes on 
the inside of the bottom substrate 2 is located directly under a sealant 27, and the part of the land 22 
of the rectangle for a vertical flow prepared corresponding to each scan electrode 7 is also located 
directly under a sealant 27. That is, all the lands 22 which aim at the flow between vertical 
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substrates, the lands 16 and 23 which aim at the flow from the inside of the bottom substrate 2 to an 
external surface top in a list, and through holes 17 and 38 are arranged in the formation field of a 
sealant 27. 

[0121] When this configuration is seen with cross-section structure, it is as being shown in drawing 
15 and drawing 16 . That is, while the signal electrode 6 on the inside of the bottom substrate 2 and a 
signal electrode 6, and the connection wiring 18 for signal electrodes of one will be formed as shown 
in drawing 15 if it cuts in the direction which met the signal electrode 6, on the extemal surface of 
the bottom substrate 2, the connection wiring 12 for signal electrodes is formed. And the through 
hole 17 which penetrates a substrate is formed in the part of the lands 16 and 24 of the connection 
wiring 18 and 12 for signal electrodes of the both sides which hit directly under a sealant 27. The 
interior of a through hole 1 7 is filled up with conductive ingredients, such as a silver paste, and the 
connection 15 in a hole consists of that this conductive ingredient connects the connection wiring 18 
for signal electrodes by the side of an inside, and the connection wiring 12 for signal electrodes by 
the side of external surface. Moreover, the terminal 31 of IC 10 for a drive is connected to the edge of 
the opposite side the side in which the through hole 17 of the connection wiring 12 for signal 
electrodes on the extemal surface of the bottom substrate 2 was established, a hole ~ it is the same as 
that of the liquid crystal display manufactured with the gestalt of the 1st operation that various 
structures as shown in drawing 1 1 (a), (b), and drawing 12 are employable as a concrete 
configuration of an inside connection. 

[0122] taking the above wiring stmctures ~ the picture signal from ICIO for a drive - the connection 
wiring 12 for signal electrodes on the extemal surface of the bottom substrate 2, and a hole — each 
signal electrode 6 is supplied via the connection wiring 18 for signal electrodes on the inside of the 
inside connection 15 and the bottom substrate 2. therefore, the connection wiring 12 for signal 
electrodes on the extemal surface of these bottom substrate 2 and a hole - the connection wiring 18 
for signal electrodes on the inside of the inside connection 15 and the bottom substrate 2 will object 
[ for signal electrodes ]-******^ and will constitute wiring (the 1st lengthening about current 
carrying part) 1 1 . 

[0123] On the other hand, on the inside of the top substrate 3, if it cuts in the direction which met the 
scan electrode 7, as shown in drawing 16 , the scan electrode 7 is formed so that the top face of a 
sealant 27 may be contacted. Moreover, on the inside of the bottom substrate 2, the land 22 for 
cormection with the scan electrode 7 is formed so that the inferior surface of tongue of a sealant 27 
may be contacted with many signal electrodes 6. Electric conduction material, such as metal 
particles, is mixed in the interior of a sealant 27, it connects electrically and the scan electrode 7 and 
land 22 which contacted the top face and inferior surface of tongue of a sealant 27, respectively 
constitute the vertical flow section 19. 

[0124] Furthermore, the through hole 38 is formed in the parts of the land 22 by the side of the inside 
of the bottom substrate 2, and the land 25 at the tip of the connection wiring 14 for scan electrodes 
by the side of extemal surface. The interior of a through hole 38 was filled up with conducfive 
ingredients, such as a silver paste, and this conductive ingredient constituted the connection 20 in a 
hole, and has connected electrically the land 22 by the side of an inside, and the cormection wiring 
14 for scan electrodes by the side of extemal surface. Moreover, the terminal 31 of ICIO for a drive 
is connected to the edge of the opposite side the side in which the through hole 38 of the connection 
wiring 14 for scan electrodes on the extemal surface of the bottom substrate 2 was established, the 
scan signal outputted from ICIO for a drive by taking the above wiring stmctures — the connection 
wiring 14 for scan electrodes on the extemal surface of the bottom substrate 2, and a hole — each 
scan electrode 7 is supplied via the land 22 on the inside of the inside connection 20 and the bottom 
substrate 2, and the vertical flow section 19. therefore, the connection wiring 14 for scan electrodes 
on the extemal surface of these bottom substrate 2 and a hole — the land 22 and the vertical flow 
section 19 on the inside of the inside connection 20 and the bottom substrate 2 will object[ for scan 
electrodes ]-******^ and will constitute wiring 13. 

[0125] The place where the manufacture approach of the liquid crystal display of the gestalt the 2nd 
operation differs from the gestalt of the 1st operation With the gestalt of the 1st operation, patterning 
of the conductive thin film which formed membranes to both sides of the bottom substrate 2 is 
performed, and the signal electrode 6 by the side of bottom substrate 2 inside, each cormection 
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wiring 18 and 21, the connection wiring 12 for signal electrodes by the side of external surface, the 
connection wiring 14 for scan electrodes, and the wiring 41 grade for a signal input are formed 
collectively. Again In case a through hole 38 is formed in the bottom substrate 2, when sticking 
substrates 2 and 3 at a back process, in order to make it the location of a sealant 27 (vertical flow 
section) separate, the connection 20 in a hole As opposed to having formed the through hole 38 in 
the location outside a sealant 27 with the gestah of this 2nd operation So that the connection 20 in a 
hole may become directly under the ** sealant 27 (vertical flow section) when sticking substrates 2 
and 3 at a back process in case a through hole 38 is formed in the bottom substrate 2 By forming a 
through hole 38 in the same location as a sealant 27, and arranging a through hole 38 just under a 
sealant 27 in this way When performing patterning of the conductive thin film which formed 
membranes to both sides of the bottom substrate 2 at the previous process and forming each 
electrode and wiring for connection, the connection wiring 21 for scan electrodes is a point which is 
not formed. 

[0126] Since the parts of the land 16 of each connection wiring 18 for signal electrodes on the inside 
of the bottom substrate 2 or the land 22 connected with the scan electrode 7 have not overflowed into 
the outside of a sealant 27 like the liquid crystal display manufactured with the gestalt of the 1st 
operation in the case of the liquid crystal display manufactured with the gestalt of this operation, the 
appearance of the bottom substrate 2 and the appearance of the top substrate 3 are made to the 
magnitude of same extent. Consequently, compared with the liquid crystal display manufactured 
with the gestalt of the 1st operation, narrow picture frame-ization can be attained further. 
[0127] The Uquid crystal equipment obtained with the gestalt of implementation of the 3rd of the 
manufacture approach of the liquid crystal equipment of this invention is explained with reference to 
drawing 17 and drawing 18 below [the gestalt of the 3rd operation]. 

[0128] The gestalt of this operation as well as the gestalt of the 1st and the 2nd operation is the 
example which applied the manufacture approach of the liquid crystal equipment of this invention to 
the manufacture approach of a passive matrix mold liquid crystal display, and is the example of 
manufacture of the liquid crystal display which has the display electrode which served as the light 
reflex section, and the so-called reflector. And the liquid crystal display manufactured with the 
gestalt of this operation is the example which equipped the bottom substrate with the color filter and 
realized the reflective color LCD panel. 

[0129] The 1st, the liquid crystal display obtained with the gestalt of the 2nd operation, and since the 
outline configuration of the liquid crystal display obtained with the gestalt of this operation is 
common, it omits illustration and explanation about a common configuration. The sectional view 
corresponding to drawing 7 (sectional view which meets the A- A' line of drawing 6 ) which showed 
drawing 17 with the gestalt of the 1 st operation, and drawing 18 are the sectional views 
corresponding to drawing 8 (sectional view which meets the B-B' line of drawing 6 ) shown with the 
gestalt of the 1st operation. In addition, in these drawings, the same sign is attached about drawing 
7 , drawing 8 , and a common component. 

[0130] In the liquid crystal display 52 manufactured with the gestalt of this operation, as shown in 
drawing 17 and drawing 18 , an insulator layer 53 is formed throughout a viewing area so that the 
signal electrode 6 of the bottom substrate 2 may be covered, and the color filter 54 is formed on the 
insulator layer 53. The color filter 54 consists of the red (R) and green (G) which were formed 
corresponding to each pixel, a color-material layer 55 of three blue (B) colors, and a light-shielding 
film 56 (black matrix) of the shape of a grid which consists of a metal membrane, a black resist, etc. 
And the orientation film 35 is formed on the color filter 54. the electrode configuration of a signal 
electrode 6 and scan electrode 7 grade, and the object for signal electrodes — ******(ing) ~ wiring 
1 1 ~ it object[ for scan electrodes ].**♦*** and is completely the same as that of the gestalt of said 
1st operation about the wiring configuration of wiring 13 grade. 

[0131] The place where the manufacture approach of the liquid crystal display of the gestalt this 
operation differs from the gestalt of the 1st operation As opposed to having formed the orientation 
film 35 with the gestalt of the 1st operation, so that a signal electrode 6 might be covered on the 
signal electrode 6 of the bottom substrate 2 with the gestalt of this 3rd operation It is the point which 
forms an insulator layer 53 throughout a viewing area so that a signal electrode 6 may be covered on 
the signal electrode 6 of the bottom substrate 2, forms a color filter 54 on that insulator layer 53, and 
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forms the orientation film 35 on this color filter 54 further. 

[0132] In the liquid crystal display obtained by the manufacture approach of the gestalt this 
operation, since it has the color filter 54 on the inside of the bottom substrate 2, the miniaturization 
by the narrow picture frame can be attained, the high color liquid crystal display of display quality 
can be realized, and it becomes a suitable thing for the pocket electronic equipment by which it is 
expected that colorization will progress further from now on. Moreover, in this example, although 
the color filter is formed in a bottom substrate side, you may form in a top substrate side and trouble 
is not caused to the effectiveness at all. 

[0133] The liquid crystal equipment obtained with the gestalt of implementation of the 4th of the 
manufacture approach of the liquid crystal equipment of this invention is explained with reference to 
drawing 19 and drawing 20 below [the gestalt of the 4th operation]. 

[0134] It is the example which applied the manufacture approach of the liquid crystal equipment of 
this invention to the manufacture approach of a passive matrix mold liquid crystal display like [ the 
gestalt of this operation ] the gestalt of the 1st - the 3rd operation. However, it is the example of 
manufacture of the reflective mold liquid crystal display of the type with which the manufacture 
approach of the liquid crystal display of the gestalt this operation has a reflecting layer and a display 
electrode separately to having been the example of manufacture of the reflective mold liquid crystal 
display of the type which has a reflector with the gestalt of the 1st - the 3rd operation. 
[0135] The gestalt of the 1st and the 2nd operation, and since the whole Uquid crystal display 
configuration obtained with the gestalt of this operation is common, it omits illustration and 
explanation about a common configuration. The sectional view corresponding to drawing 7 
(sectional view which meets the A- A' line of drawing 6 ) which showed drawing 19 with the gestalt 
of the 1st operation, and drawing 20 are the sectional views corresponding to drawing 8 (sectional 
view which meets the B-B' line of drawing 6 ) shown with the gestalt of the 1st operation. In 
addition, in these drawings, the same sign is attached about drawing 7 , drawing 8 , and a common 
component. 

[0136] In the liquid crystal display 58 manufactured with the gestalt of this operation, as shown in 
drawing 19 and drawing 20 , the reflecting layer 59 which consists of a metal thin film with high 
rates of a light reflex, such as aluminum and silver (or alloy containing silver), throughout the 
viewing area on the bottom substrate 2 is formed. And an insulator layer 60 is formed so that this 
reflecting layer 59 may be covered, and many signal electrodes 6 are formed in the shape of a stripe 
on that insulator layer 60. Out of an insulator layer 60 and the formation field of a reflecting layer 
59, since the signal electrode 6 is in the condition of having been directly formed on the bottom 
substrate 2, the connection structure of the part of through holes 17 and 38 of it is completely the 
same as the gestalt of the 1st operation. Moreover, as shown in drawing 21 , the connection wiring 
1 8 for signal electrodes is formed in coincidence in case a reflecting layer 59 is formed, an insulator 
layer 59 forms in reflecting layer 59 fi-ont face in a viewing area at least, and many signal electrodes 
6 are formed in the shape of a stripe on the insulator layer 60. A signal electrode 6 is good also as a 
configuration through which it is extended and is made to flow electrically with the connection 
wiring 18 for signal electrodes. In the case of the liquid crystal display 58 manufactured with the 
gestalt of this operation, a signal electrode 6 does not serve as a light reflex layer, but the reflecting 
layer 59 is separately formed under the signal electrode 6. Therefore, since incidence is carried out 
from a way outside the top substrate 3 at the time of a display, the light which penetrated the liquid 
crystal layer 28 reflects on the fi-ont face of a reflecting layer 59 and image display is made, the 
signal electrode 6 located above a reflecting layer 59 must be transparent. Therefore, in the gestalt of 
this operation, the signal electrode 6 is formed by translucency electric conduction film, such as ITO, 
as well as the scan electrode 7 of the top substrate 3. Moreover, although the connection wiring 21 
for scan electrodes which connects electrically the vertical flow section 19 of the part of a sealant 27 
and the connection 20 in a hole of the part of a through hole 38 is formed on the inside of the bottom 
substrate 2 like the liquid crystal display manufactured with the gestalt of the 1st operation as shown 
in drawing 20 This connection wiring 21 for scan electrodes may be formed by metal membranes 
which are the same ingredients as a reflecting layer 59, such as aluminum and silver (or alloy 
containing silver), and may be formed by translucency electric conduction film, such as ITO which 
is the same ingredient as a signal electrode 6. make it any ~ as long as the same ingredient as a 



http://www4.ipdl.inpit.go.jp/cgi-bin/tran_web_cgi_ejje 



6/22/2007 



JP,2002-040472,A [DETAILED DESCRIPTION] 



Page 24 of 37 



reflecting layer 59 or a signal electrode 6 is used, a production process does not increase 
[0137] On the other hand, the connection wiring 12 for signal electrodes, the connection wiring 14 
for scan electrodes, wiring for a signal input, etc. are prepared in the external surface side of the 
bottom substrate 2, and although it is the same as that of the gestalt of the 1st operation about these 
wiring lengthening about, low resistance metallic materials, such as copper, are used as an ingredient 
of wiring. 

[0138] The place where the manufacture approach of the liquid crystal display of the gestalt this 
operation differs from the gestalt of the 1st operation As opposed to having carried out patterning of 
the conductive thin film which becomes the inside of the bottom substrate 2 from metallic materials, 
such as aluminum, with the gestalt of the 1st operation, and having formed the signal electrode 6 
with the gestalt of this 4th operation Form a metal thin film with high rates of a light reflex, such as 
aluminum and silver, throughout the viewing area on the bottom substrate 2, and a reflecting layer 59 
is formed. It is the point which carries out patteming of the translucency electric conduction film, 
such as ITO which the insulator layer 60 was formed so that this reflecting layer 59 might be 
covered, and was formed on the reflecting layer 59 and the substrate 2 outside the formation field of 
an insulator layer 60, and the insulator layer 60, and forms many signal electrodes 6 in the shape of a 
stripe. 

[0139] the manufacture approach of the liquid crystal display of the gestalt this operation -- also 
setting ~ the bottom substrate 2 ~ through holes 17 and 38 - preparing ~ a signal electrode 6 and 
the scan electrode 7 ~ it lengthens about, wiring 1 1 and 13 is drawn about to the extemal surface 
side of the bottom substrate 2, and the same effectiveness as the gestaU of the 1st - the 3rd operation 
that narrow picture frame-ization can be attained can be acquired by [ each ] having mounted ICIO 
for a drive. 

[0140] Since a reflecting layer 59 and a signal electrode 6 are formed separately in the manufacture 
approach of the Uquid crystal display of the gestalt this operation, a property required as a reflecting 
layer with which a liquid crystal display is equipped, and a property required as a signal electrode 
can be divided and considered, and especially the degree of freedom of a design of a signal electrode 
can be raised. And although a manufacture process becomes complicated a little by differing from 
the conductive layer ingredient by the side of an inside in order to use low resistance metallic 
materials, such as copper, for various coimection wiring of bottom substrate 2 extemal surface in the 
manufacture approach of the liquid crystal display this operation, it lengthens about, resistance can 
be ******(ed) and improvement in the display quality of a liquid crystal display can be aimed at. 
[0141] The liquid crystal display obtained with the gestalt of implementation of the 5th of the 
manufacture approach of the liquid crystal equipment of this invention is explained with reference to 
drawing 22 below [the gestalt of the 5th operation]. 

[0142] Although said gestalt of the 1st - the 4th operation showed the example of manufacture of a 
passive matrix mold liquid crystal display, the gestalt of this operation shows the example of 
application of this invention to the manufacture approach of the reflective mold liquid crystal display 
of the active matrix which used TFD for the switching element. Drawing 22 (a) is the perspective 
view showing the whole liquid crystal display configuration obtained with the gestalt of this 
operation, and drawing 22 (b) is a 1 -pixel enlarged drawing in drawing 22 (a). 
[0143] As the liquid crystal display 61 obtained with the gestalt of this operation is shown in 
drawing 22 (a), opposite arrangement of the near component substrate 62 (the 1st substrate) and the 
near opposite substrate 63 (the 2nd substrate) with which two substrates, i.e., a TFD component, 
were formed is carried out, and liquid crystal (illustration abbreviation) is enclosed among these 
substrates. In addition, the orientation film is formed in the inside of each substrate which touches 
liquid crystal in fact although illustration is omitted. Much data lines 64 (the 1st current carrying 
part) are formed, and many pixel electrodes 65 are connected to the inside side of the component 
substrate 62 through the TFD component 66 to each data line 64. On the other hand, strip-of-paper- 
like much scanning lines 67 (the 2nd current carrying part) are formed in the direction which 
intersects the data line at the inside side of the opposite substrate 63. 

[0144] Moreover, connection wiring for the data lines and connection wiring for the scanning lines 
(all are illustration abbreviation) are prepared in the extemal surface of the component substrate 62, 
and the data-line drive circuit and scanning-line drive circuit (all are illustration abbreviation) which 
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drive the data line 64 and the scanning Hne 67, respectively are formed in it, respectively. Moreover, 
the 1st protective layer (illustration abbreviation) is formed in the field except the field where said 
data-line drive circuit and the scanning-line drive circuit were formed in the external surface of this 
component substrate 62, and said connection wiring for the data lines and said connection wiring for 
the scanning lines are covered with this 1st protective layer, 

[0145] The TFD component 66 consists of the 2nd electric conduction film 70 which consists of the 
1st electric conduction film 68 which consists of tantalum film, an insulator layer 69 which consists 
of tantalic acid-ized film formed in the fi-ont face of the 1st electric conduction fihn 68 of anodic 
oxidation, and metal membranes, such as chromium formed in the front face of an insulator layer 69, 
aluminum, titanium, and molybdenum, as shown in drawing 22 (b). And the 1st electric conduction 
film 68 of the TFD component 66 is connected to the data line 64, and the 2nd electric conduction 
film 70 is connected to the pixel electrode 65. In the case of the liquid crystal display obtained with 
the gestalt of this operation, the pixel electrode 65 is a reflector which serves as a light reflex layer, 
and is formed fi^om the metal thin film with high rates of a light reflex, such as aluminum. Or like the 
gestalt of the 4th operation, the pixel electrode 65 may be formed by translucency electric 
conduction film, such as ITO, and a reflecting layer may be separately formed under the pixel 
electrode 65. On the other hand, the scanning line 67 of the inside of the opposite substrate 63 is 
formed by translucency electric conduction film, such as ITO. 

[0146] And in the case of the liquid crystal display 61 obtained with the gestalt of this operation, the 
end of each data line 64 of the inside of the component substrate 62 is formed in the shape of a 
rectangle, and the through hole 71 which penetrates an inside [ of the component substrate 62 ] and 
extemal surface side into this part is formed. Cross-section structure becomes being the same as that 
of what transposed the signal electrode 6 to the data line 64 of the gestalt of this operation in dravdng 
7 and drawing 8 which were shown with the gestalt of the 1st operation. 
[0147] That is, while the data line 64 is formed on the inside of the component substrate 62, 
connection wiring for the data hnes is formed on the extemal surface of the component substrate 62, 
and the through hole 71 which penetrates a substrate is formed at the tip of wiring of both sides. The 
interior of a through hole 71 is filled up with conductive ingredients, such as a silver paste, and the 
connection in a hole consists of that this conductive ingredient connects the data line by the side of 
an inside, and connection wiring for the data lines by the side of extemal surface. And IC for a drive 
is connected to the other end of connection wiring for the data lines. By taking the above wiring 
structures, the picture signal outputted from IC for a drive is supplied to each data line 64 via 
connection wiring for the data lines on the extemal surface of the component substrate 62, and the 
connection in a hole. That is, connection wiring for the data lines on the extemal surface of these 
components substrate 62 and the connection in a hole will object[ for the data lines and 
will constitute wiring. 

[0148] On the other hand, about the scanning-line 67 side of the opposite substrate 63, the scarming 
Une 67 is formed so that the top face of a sealant may be contacted. Electric conduction material, 
such as metal particles, is mixed into the sealant, it connects electrically and the top face and inferior 
surface of tongue of a sealant constitute the vertical flow section, the land and the through hole are 
formed and conductive ingredients, such as a silver paste, fill up the interior of a through hole with 
the part equivalent to the lower part of the vertical flow section of the component substrate 62 ~ 
having — this conductive ingredient ~ the connection in a hole ~ constituting ~ this hole — the 
scanning line 67 by the side of the inside of the opposite substrate 63 and coimection wiring for the 
scanning lines by the side of the extemal surface of the component substrate 62 are electrically 
connected through an inside connection and the vertical flow section. Moreover, IC for a drive is 
connected to the other end of connection wiring for the scanning lines on the extemal surface of a 
component substrate. By taking the above wiring structures, the scan signal outputted from IC for a 
drive is supplied to each scanning line 67 on the opposite substrate 63 via connection wiring for the 
scanning lines on the extemal surface of the component substrate 62, the connection in a hole, and 
the vertical flow section. That is, connection wiring for the scanning lines on the extemal surface of 
these components substrate 62, the connection in a hole, and the vertical flow section will object[ for 
the scanning lines ]-******^ and will constitute wiring. 

[0149] Hereafter, the manufacture approach of the liquid crystal display of the gestalt this operation 
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is explained. 

[0150] First, business of the polyimide substrate is carried out as an ingredient of the component 
substrate 62, the data Une 64, the TFD component 66, and the pixel electrode 65 are formed on the 
whole surface (field used as an inside) of this substrate, and, on the other hand, connection wiring for 
the data lines and connection wiring for the scanning lines are formed in the field (field used as 
external surface) of another side. 

[0151] Next, the through hole 71 for the data lines is formed in the predetermined part of the edge of 
the data line 64 on this substrate, and further, when sticking substrates 62 and 63 through a sealant at 
a back process, the through hole for the scanning lines in which it is located just under a sealant is 
formed in this substrate, then, the interior of the through hole 71 for the data lines — conductive 
ingredients, such as a silver paste, ~ being filled up — a hole — an inside connection is formed and it 
flows through during each data line 64 of substrate both sides, and connection wiring for the data 
lines electrically — making — the interior of the through hole for a scan on the other hand — 
conductive ingredients, such as a silver paste, — being filled up — a hole — an inside connection — 
forming ~ this hole — it is made to flow through between connection wiring for the scanning lines of 
inside connection and substrate 62 external surface electrically 

[0152] Then, the extemal surface of the component substrate 62 is covered all over abbreviation, 
resin, such as polyimide and a resist, is applied and hardened, the 1st protective layer is formed, and 
connection wiring for the data lines by the side of extemal surface and connection wiring for the 
scanning lines are protected. 

[0153] On the other hand, transparence substrates, such as a polycarbonate, are prepared as an 
ingredient of the opposite substrate 63, and the scanning line 67 is formed in the whole surface (field 
used as inside) side of a substrate. In case the scanning line 67 is formed here, when sticking 
substrates 62 and 63 through a sealant at a back process, it forms so that the top face of a sealant and 
the edge of the scanning line 67 may contact. 

[0154] Next, if the orientation film is formed on the inside of the both sides of both substrates, 
respectively, the component substrate 62 and the opposite substrate 63 will be obtained. 
[0155] Subsequently, either substrate of the component substrate 62 and the opposite substrate 63 is 
arranged on a surface plate, a spacer is sprinkled on this substrate, after printing the resin ingredient 
used as a sealant, the component substrate 2 and the opposite substrate 3 are piled up and 
pressurized, lamination and said sealant are stiffened, and an empty eel is produced. In order to make 
the part of a sealant into the vertical flow section, electric conduction material, such as metal 
particles, is made to mix into the resin ingredient used as a sealant in the case of the gestalt of this 
operation. If it does in this way, the scanning line 67 and connection wiring for scan electrodes will 
be electrically connected with a sealant through the connection in a hole. 

[0156] Next, liquid crystal is poured in from the liquid crystal inlet of a sealant into an empty eel, 
and a liquid crystal cell is obtained by closing a liquid crystal inlet. Then, the part on a connection 
field with IC for a drive exfoliates among the 1 st protective layer formed on connection wiring for 
the data lines, and connection wiring for the scanning lines, and the edge (the 1st linked to electronic 
parts lengthens about, and it is the terminal area of a current carrying part) of connection wiring for 
the data lines and the edge (it lengthens about in the 2nd [ coimect / with electronic parts ], and it is 
the terminal area of a current carrying part) of connection wiring for the scanning lines in a 
connection field with IC for a drive expose. 

[0157] Subsequently, sequential attaclunent of a phase contrast plate (illustration abbreviation) and 
the polarizing plate (illustration abbreviation) is carried out at the extemal surface side of the 
opposite substrate 63 of said liquid crystal cell. Then, IC for a drive is mounted in the connection 
field of IC for a drive formed in the extemal surface side of the component substrate 62 with 
gestalten, such as face down mounting and face-up mounting. A liquid crystal display 61 is 
completed according to the above process. 

[0158] Although the gestalt of this operation is the example of manufacture of the active matrix 
liquid crystal indicating equipment which used the TFD component, the same effectiveness as the 
example of manufacture of the passive matrix mold liquid crystal display of said gestalt of the 1st - 
the 4th operation can be acquired also in this case. That is, since the liquid crystal display obtained 
by the manufacture approach of the gestalt this operation stops needing the tooth space which 
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lengthens about to the viewing area exterior of the inside of the component substrate 62, and 
arranges wiring and can moreover arrange formation fields, such as a data line drive circuit required 
for a TFD active matrix liquid crystal indicating equipment, and a scanning line drive circuit, to the 
external surface side of the component substrate 62, it can attain large narrow picture frame-ization. 
Moreover, since the external surface side whole region of the component substrate 62 is lengthened 
about and it can do with the tooth space for wiring, sufficient wiring pitch can be secured, it 
lengthens about, and increase of resistance is not caused. 

[0159] The hquid crystal equipment obtained with the gestalt of implementation of the 6th of the 
manufacture approach of the liquid crystal equipment of this invention is explained with reference to 
drawing 23 below [the gestalt of the 6th operation]. 

[0160] The gestalt of this operation shows the example of application of this invention to the 
manufacture approach of the reflective mold liquid crystal display of the active matrix which used 
TFT for the switching element. Drawing 23 (a) is the perspective view showing the whole liquid 
crystal display configuration obtained with the gestalt of this operation, and drawing 23 (b) is a 1- 
pixel enlarged drawing in drawing 23 (a). 

[0161] The liquid crystal display 73 obtained with the gestalt of this operation has the almost same 
configuration as the TFD mold liquid crystal display obtained by the manufacture approach of the 
gestalt the 5th operation, as shown in drawing 23 (a). That is, opposite arrangement of the near 
component substrate 74 (the 1st substrate) and the near opposite substrate 75 (the 2nd substrate) with 
which the TFT component was formed is carried out, and liquid crystal (illustration abbreviation) is 
enclosed among these substrates. It is prepared in the shape of a grid so that many source lines 76 
(the data line, the 1st current carrying part) and many gate lines 77 (the scanning line, the 1st current 
carrying part) may intersect the inside side of the component substrate 74 mutually. The TFT 
component 78 is formed near the crossing of each source line 76 and each gate line 77, and the pixel 
electrode 79 is connected through each TFT component 78. On the other hand, corresponding to the 
viewing area, the common electrode 80 (the 2nd current carrying part) is formed in the whole inside 
side surface of the opposite substrate 75. 

[0162] Moreover, connection wiring for source lines and connection wiring for gate lines (all are 
illustration abbreviation) are prepared in the extemal surface of the component substrate 74, and the 
source line drive circuit and gate line drive circuit (all are illustration abbreviation) which drive the 
source line 76 and the gate line 77, respectively are formed, respectively. 
[0163] The TFT component 78 has the source electrode 83 prolonged from the source line 76 
connected to the source field in a wrap insulator layer (illustration abbreviation), the semi-conductor 
layer 82 which consists of polycrystalline silicon formed on the insulator layer, an amorphous 
silicon, etc., and the semi-conductor layer 82 in the gate electrode 81 prolonged from the gate line 
77, and the gate electrode 81, and the drain electrode 84 connected to the drain field in the semi- 
conductor layer 82, as shown in drawing 23 (b). And the drain electrode 84 of the TFT component 
78 is connected to the pixel electrode 79. In the liquid crystal display obtained with the gestalt of this 
operation as well as the liquid crystal display obtained with the gestalt of the 5th operation, the pixel 
electrode 79 is a reflector which serves as a light reflex layer, and it is formed from the metal thin 
film with high rates of a light reflex, such as aluminum. Or like the gestalt of the 4th operation, the 
pixel electrode 79 may be formed by trans lucency electric conduction film, such as ITO, and a 
reflecting layer may be separately formed under the pixel electrode 79. On the other hand, the 
common electrode 80 by the side of the opposite substrate 75 is formed by translucency electric 
conduction film, such as ITO. 

[0164] And in the case of the liquid crystal display 73 obtained with the gestalt of this operation, the 
end of each source line 76 of the inside of the component substrate 74 is formed in the shape of a 
rectangle, and the through hole 85 which penetrates an inside [ of the component substrate 74 ] and 
extemal surface side into this part is formed. Similarly, the end of each gate line 77 is also formed in 
the shape of a rectangle, 2ind the through hole 86 which penetrates an inside [ of the component 
substrate 74 ] and extemal surface side into this part is formed. The cross-section stmcture of the part 
of through holes 85 and 86 becomes being the same as that of what transposed the signal electrode 6 
to the source line 76 or the gate line 77 of a gestalt of this operation in drawing 7 and drawing 8 
which were shown with the gestalt of the 1st operation. 
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[0165] That is, while the source line 76 is formed on the inside of the component substrate 74, 
connection wiring for source Unes is formed on the extemal surface of the component substrate 74, 
and the through hole 85 which penetrates a substrate is formed at the tip of wiring of both sides. The 
interior of a through hole 85 is filled up with conductive ingredients, such as a silver paste, and the 
connection in a hole consists of that this conductive ingredient connects the source line 76 by the 
side of an inside, and connection wiring for source lines by the side of extemal surface. And IC for a 
drive is connected to the other end of connection wiring for source lines. By taking the above wiring 
structures, the picture signal outputted from IC for a drive is supplied to each source line 76 via 
connection wiring for source lines on the extemal surface of the component substrate 74, and the 
connection in a hole. Therefore, connection wiring for source lines on the extemal surface of these 
components substrate 74 and the connection in a hole will object[ for source lines ]-******^ 
constitute wiring. 

[0166] The gate line side has also taken the same wiring stmcture, and the scan signal outputted from 
IC for a drive is supplied to each gate line 77 via connection wiring for gate lines on the extemal 
surface of the component substrate 74, and the connection in a hole. Therefore, connection wiring for 
gate lines on the extemal surface of these components substrate 74 and the connection in a hole will 
object[ for gate lines ]_******^ and will constitute wiring. 

[0167] On the other hand, about the common electrode 80 of the opposite substrate 75, it is formed 
so that some common electrodes 80 may contact the top face of a sealant. Electric conduction 
material, such as metal particles, is mixed into the sealant, it connects electrically and the top face 
and inferior surface of tongue of a sealant constitute the vertical flow section, the land and the 
through hole are formed and conductive ingredients, such as a silver paste, fill up the interior of a 
through hole with the part equivalent to the lower part of the vertical flow section of the component 
substrate 74 ~ having ~ this conductive ingredient — the connection in a hole — constituting — this 
hole — connection wiring for common electrodes by the side of the extemal surface of the 
component substrate 74 has been electrically connected with the common electrode 80 by the side of 
the inside of the opposite substrate 75 through an inside connection and the vertical flow section. 
Connection wiring for common electrodes is grounded in the part of the arbitration by the side of the 
extemal surface of the component substrate 74. 

[0168] Hereafter, the manufacture approach of the liquid crystal display of the gestalt this operation 
is explained. 

[0169] First, business of the polyimide substrate is carried out as an ingredient of the component 
substrate 74, the source line 76, the gate line 77, the TFT component 78, and the pixel electrode 79 
are formed on the whole surface (field used as an inside) of this substrate, and, on the other hand, 
connection wiring for source lines, connection wiring for gate lines, and connection wiring for 
common electrodes are formed in the field (field used as extemal surface) of another side. 
[0170] Next, while forming a through hole 85 in the predetermined part of the edge of the source line 
76 on this substrate, a through hole 86 is formed in the predetermined part of the edge of the gate 
line 77, and when sticking substrates 74 and 75 on this substrate through a sealant at a back process 
fiirther, the through hole for common electrodes in which it is located just under a sealant is formed, 
then, the interior of a through hole 85 — conductive ingredients, such as a silver paste, — being filled 
up — a hole, while forming an inside connection and making it flow through during each source line 
76 of substrate both sides, and connection wiring for source lines electrically An inside connection is 
formed, the interior of a through hole 86 ~ conductive ingredients, such as a silver paste, — being 
filled up ~ a hole — it flows through during each gate line 77 of substrate both sides, and connection 
wiring for gate lines electrically — making ~ the interior of the through hole for common electrodes 
on the other hand — conductive ingredients, such as a silver paste, — being filled up ~ a hole — an 
inside connection ~ forming — this hole — it is made to flow through between connection wiring for 
common electrodes of inside connection and substrate 74 extemal surface electrically 
[0171] Then, the extemal surface of the component substrate 74 is covered all over abbreviation, 
resin, such as polyimide and a resist, is applied and hardened, the 1st protective layer is formed, and 
connection wiring for source lines by the side of extemal surface, connection wiring for gate lines, 
and connection wiring for common electrodes are protected. 

[0172] On the other hand, transparence substrates, such as a polycarbonate, are prepared as an 
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ingredient of the opposite substrate 75, and the common electrode 80 is formed in the whole surface 
(field used as inside) side of a substrate. In case the common electrode 80 is formed here, when 
sticking substrates 74 and 75 through a sealant at a back process, it forms so that the top face of a 
sealant and some common electrodes 80 may contact. 

[0173] Next, if the orientation film is formed on the inside of the both sides of both substrates, 
respectively, the component substrate 74 and the opposite substrate 75 will be obtained. 
[0174] Subsequently, either substrate of the component substrate 74 and the opposite substrate 75 is 
arranged on a surface plate, a spacer is sprinkled on this substrate, after printing the resin ingredient 
used as a sealant, the component substrate 74 and the opposite substrate 75 are piled up and 
pressurized, lamination and said sealant are stiffened, and an empty eel is produced. In order to make 
the part of a sealant into the vertical flow section, electric conduction material, such as metal 
particles, is made to mix into the resin ingredient used as a sealant in the case of the gestalt of this 
operation. If it does in this way, the common electrode 80 and connection wiring for common 
electrodes will be electrically connected with a sealant through the connection in a hole. 
[0175] Next, liquid crystal is poured in from the liquid crystal inlet of a sealant into an empty eel, 
and a liquid crystal cell is obtained by closing a liquid crystal inlet. Then, the part on a connection 
field witfi IC for a drive is exfoliated among the 1st protective layer formed on connection wdring for 
source lines, connection wiring for gate lines, and connection wiring for common electrodes. The 
edge (the 1st linked to electronic parts lengthens about, and it is the terminal area of a current 
carrying part) of connection wiring for source lines and the edge (the 2nd linked to electronic parts 
lengthens about, and it is the terminal area of a current carrying part) of connection wiring for gate 
lines in a connection field with IC for a drive are exposed. 

[0176] Subsequently, sequential attachment of a phase contrast plate (illustration abbreviation) and 
the polarizing plate (illustration abbreviation) is carried out at the extemal surface side of the 
opposite substrate 75 of said liquid crystal cell. Then, IC for a drive is mounted in the connection 
field of IC for a drive formed in the extemal surface side of the component substrate 74 with 
gestalten, such as face down mounting and face-up mounting. A liquid crystal display 73 is 
completed according to the above process. 

[0177] Although the gestalt of this operation is the example of manufacture of the active matrix 
liquid crystal indicating equipment which used the TFT component, the same effectiveness as the 
example of manufacture of the active matrix liquid crystal indicating equipment of the gestalt of said 
5th operation can be acquired also in this case, that is, since the liquid crystal display a liquid crystal 
display be obtained by the manufacture approach of the gestalt this operation stop need the tooth 
space which lengthen about to the viewing area exterior of the inside of a component substrate 74, 
and arrange wiring and can moreover arrange drive circuit formation fields, such as a source line 
drive circuit required for a TFT active matrix liquid crystal display, and a gate line drive circuit, to 
the extemal surface side of a component substrate 74, it attain large narrow picture frame -ization. 
Moreover, since the extemal surface side whole region of the component substrate 74 is lengthened 
about and it can do with the tooth space for wiring, sufficient wiring pitch can be secured, it 
lengthens about, and increase of resistance is not caused. 

[0178] The liquid crystal equipment obtained with the gestalt of implementation of the 7th of the 
manufacture approach of the liquid crystal equipment of this invention is explained with reference to 
drawing 25 below [the gestalt of the 7th operation]. 

[0179] The gestalt of this operation as well as the gestalt of the 1st thru/or the 2nd operation is the 
example which applied the manufacture approach of the liquid crystal equipment of this invention to 
the manufacture approach of a passive matrix mold liquid crystal display, and is the example of 
manufacture of the liquid crystal display which has the display electrode which served as the light 
reflex section, and the so-called reflector. 

[0180] The 1st, the liquid crystal display obtained with the gestalt of the 2nd operation, and since the 
outline configuration of the liquid crystal display obtained with the gestalt of this operation is 
common, it omits illustration and explanation about a common configuration. Drawing 25 is a 
sectional view corresponding to drawing 7 (sectional view which meets the A- A' line of drawing 6 ) 
and drawing 10 (sectional view which meets the A- A* line of drawing 6 ) which were shovm with the 
gestalt of the 1st operation. In addition, in drawing 25 , the same sign is attached about drawdng 7 , 



http://www4.ipdl.inpit.go.jp/cgi-bin/tran_web_cgi_ejje 6/22/2007 



IP,2002-040472,A [DETAILED DESCRIPTION] 



Page 30 of 37 



drawing 10 , and a common component. 

[0181] The point that the Hquid crystal display 85 obtained with the gestalt of this 7th operation 
differs from the liquid crystal display obtained with the gestalt of the 1st thru/or the 2nd operation A 
glass substrate and a glass strengthening plastic plate are used as an ingredient of a bottom substrate. 
The electrode pad 33 and connection wiring 12 for signal electrodes which embedded ICIO for a 
drive at crevice 2a beforehand formed in the bottom substrate 2, and were prepared in the front-face 
side of ICIO for a drive, Carried out bonding of the connection wiring for scan electrodes to the 
electrode pad 33 with the wire 34. ICIO for a drive is mounted according to the mounting gestalt 
called the so-called face-up mounting (or OLB (Outer Lead Bonding) mounting). Further ICIO for 
these drives, They are the connection of this ICIO for a drive, and each connection wiring, and the 
point that the 1st protective layer 82 was covered by the 2nd protective layer 84. 
[0182] The place where the manufacture approach of the liquid crystal display of the gestalt this 
operation differs from the gestalt of the 1st operation Crevice 2a is beforehand formed in this bottom 
substrate before mounting of IC for a drive, using a glass substrate and a glass strengthening plastic 
plate as an ingredient of a bottom substrate, The electrode pad 33 and connection wiring 12 for 
signal electrodes which embedded ICIO for a drive at the mounting process of ICIO for a drive at 
crevice 2a beforehand formed in the bottom substrate 2, and were prepared in the front-face side of 
ICIO for a drive, ICIO for a drive is mounted by carrying out bonding of the connection wiring for 
scan electrodes to the electrode pad 33 with a wire 34. After mounting of ICIO for a drive further 
ICIO for a drive, It is the point which forms the 2nd protective layer 84 on the 1st protective layer 
82, and carries out flattening of the external surface side of the bottom substrate 2 to the connection 
of this ICIO for a drive, and each coimection wiring. 

[0183] By the manufacture approach of the liquid crystal display of the gestalt this operation Since 
the process which forms the 2nd above protective layer 84 is performed, the connection wiring 12 
and 14 by the side of the extemal surface of the bottom substrate 2 of a liquid crystal display 85 and 
the connection of ICIO for a drive are protected by the 2nd protective layer 84. Since a blemish can 
be attached to this connection, it can prevent being polluted and this 2nd protective layer 84 can 
serve also as an insulation, it becomes easy to deal with the liquid crystal display 85 obtained by this 
manufacture approach, and is easy to include in electronic equipment. Moreover, since the 2nd 
protective layer 84 is formed all over the external surface side of the bottom substrate 2, flattening of 
the extemal surface side of the bottom substrate 2 is carried out, and the liquid crystal display 85 
which is easier to deal with it is obtained. 

[0184] Moreover, also in the manufacture approach of the liquid crystal display of the gestalt this 
operation, the same effectiveness as the gestalt of the 1st thru/or the 2nd operation that the 
miniaturization by the narrow picture frame can be attained can be acquired, 

[0185] In addition, although the case where electronic parts, such as IC for a drive, were mounted in 
a viewing area by the appearance of a bottom substrate (the 1st substrate) was explained in the 
gestalt of the 1st - the 7th operation Although a viewing area becomes small compared with the case 
where may mount said electronic parts in the non-display field of the extemal surface of the 1st 
substrate, and it mounts in a viewing area in that case, it can avoid having a bad influence on a 
viewing area with the heat at the time of mounting, and the prevention effectiveness of generating, 
such as display nonuniformity, is excellent. 

[0186] The liquid crystal equipment obtained with the gestalt of implementation of the 8th of the 
manufacture approach of the liquid crystal equipment of this invention is explained with reference to 
drawing 26 - drawing 30 below [the gestalt of the 8th operation]. 

[0187] The gestah of this operation is the example which applied the manufacture approach of the 
liquid crystal equipment of this invention to the manufacture approach of the same passive matrix 
mold liquid crystal display as the gestalt of the 1st operation, and is the example of manufacture of a 
transparency mold liquid crystal display. 

[0188] The transparency top view showing the condition that the transparency flat-surface side and 
drawing 29 as which the perspective view which looked at the whole liquid crystal display with 
which drawing 26 was obtained with the gestalt of this operation from the top-face side, the 
perspective view which drawing 27 looked at from the inferior-surface-of-tongue side, and drawing 
28 regarded the bottom substrate from the inferior-surface-of-tongue side piled up the top substrate 
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and the bottom substrate, the sectional view where drawing 30 meets the A- A* line of drawing 29 , 

and drawing 3 1 are the sectional views which meet the B-B' line of drawing 29 . 

[0189] Illustration and explanation are omitted about the liquid crystal display obtained with the 

gestalt of operation of the 1st of the liquid crystal display obtained with the gestalt of this operation, 

and a common configuration. In addition, in drawing 26 - drawing 30 , the same sign is attached 

about the liquid crystal equipment obtained with the gestalt of the 1st operation, and a common 

component. 

[0190] The point that the Hquid crystal display 91 obtained with the gestalt of this operation differs 
from the liquid crystal display obtained with the gestalt of the 1st operation In the liquid crystal 
display 1 obtained with the gestalt of the 1st operation Since it is a reflective mold liquid crystal 
display, a transparence substrate is used as an ingredient of the top substrate 3 at least among the 
bottom substrate 2 and the top substrate 3. Moreover, object[ for signal electrodes ]-♦*♦*** and 
wiring 1 1 and the scan electrode 7 which object[ for the scanning lines ]-*****♦ and is formed in the 
top substrate 3 at least among wiring 13 consist of a signal electrode 6 formed in the bottom 
substrates 2 and 3, a scan electrode 7, and an electrical conducting material which has translucency. 
With the liquid crystal display 91 obtained with the gestalt of this 8th operation, to the 1st protective 
layer 82 formed on the bottom substrate 2 being opaque, and the signal electrode 6 serving as a 
reflecting layer Since it is a transparency mold hquid crystal display, the transparence substrate 
which consists of glass etc. as an ingredient of the bottom substrate 2 (the 1st substrate) by which 
opposite arrangement was carried out, and the top substrate 3 (the 2nd substrate) is used. Object[ for 
signal electrodes ]-******^ ^nd object[ for the scanning lines ]-****** and wiring 13 consists of 
wiring 1 1 and an electrical conducting material which all has translucency. the signal electrode 6 
formed in the bottom substrates 2 and 3, and the scan electrode 7 — Moreover, the 1st protective 
layer 82 formed on the bottom substrate 2 has translucency, and the signal electrode 6 does not serve 
as the reflecting layer. 

[0191] moreover, in the liquid crystal display 1 obtained with the gestalt of the 1st operation ICIO 
for a drive is mounted on the external surface of the bottom substrate 2 by connecting with each edge 
of the wiring 41 for a signal input prepared on the extemal surface of the bottom substrate 2, the 
connection wiring 12 for signal electrodes, and the connection wiring 14 for the scanning lines. The 
other end of the signal input wiring 41 is connected to the extemal connection terminal 26 formed in 
the extemal surface side periphery section of the bottom substrate 2. Moreover, it receives that the 
1st protective layer 82 is formed on the extemal surface of bottom substrates 2 on the extemal 
connection terminal 26 and other than on [ of ICIO for a drive ] a connection field. In the liquid 
crystal display 91 obtained with the gestalt of this operation The extemal connection terminal 26 is 
connected to each edge of the connection wiring 12 for signal electrodes, and the connection wiring 
14 for the scanning lines which the wiring 41 for a signal input was not formed on the extemal 
surface of the bottom substrate 2, but was prepared on the extemal surface of the bottom substrate 2. 
By connecting COF47 which carried ICIO grade for a drive in this extemal connection terminal 26, 
ICIO for a drive is mounted in the way outside the bottom substrate 10, and the 1st protective layer 
82 is a point established on the extemal surface of bottom substrates 2 other than on the extemal 
connection terminal 26. 

[0192] moreover, in the liquid crystal display 1 obtained with the gestalt of the 1st operation With 
the liquid crystal display 91 obtained with the gestalt of this operation, the phase contrast plate 4 to 
being arranged between a polarizing plate 5 and the top substrate 3 It is the point that a phase 
contrast plate is not arranged between a polarizing plate 5 and the top substrate 3, but polarizing 
plate 5a is arranged also at the extemal surface side of the bottom substrate 2, and the back light 88 
(lighting means) is attached in the way outside this polarizing plate 5a. 

[0193] In addition, in the drawing after drawing 27 , illustration of polarizing plates 5 and 5a and a 
back light 88 is omitted. 

[0194] Moreover, although pulled out by the field on the right-hand side of the signal electrode [ in / 
the case of the gestalt of this operation / in all connection wiring 18 for signal electrodes / drawing 
29 ] 6, it may distribute to right-hand side and left-hand side, and you may pull out, and the direction 
of a drawer of connection wiring is arbitrary, and it is good. 

[0195] moreover, in the liquid crystal display 91 obtained with the gestalt of this operation As shown 
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in drawing 28 , on the external surface of the bottom substrate 2 The through hole of the connection 
wiring 18 for signal electrodes, Corresponding to the location of the through hole of the connection 
wiring 21 for scan electrodes, the circular lands 24 and 25 are formed, respectively. The connection 
wiring 12 for signal electrodes is formed, respectively from each land 24 corresponding to the 
through hole of the connection wiring 18 for signal electrodes, and the connection wiring 14 for scan 
electrodes is formed from each land 25 corresponding to the through hole of the connection wiring 
21 for scan electrodes. 

[0196] Along with two sides, the lands 24 and 25 of above-mentioned a large number are arranged 
among four sides of the periphery section of the bottom substrate 2, and many external connection 
terminals 26 are formed along with the side where the land 25 was arranged, and one side which 
counters. Each of these external connection terminal 26 is connected with the connection wiring 12 
for signal electrodes, or the connection wiring 14 for scan electrodes. 

[0197] the picture signal inputted from the extemal connection terminal 26 in this transparency mold 
liquid crystal display 91 as shown in drawing 30 ~ the connection wiring 12 for signal electrodes on 
the extemal surface of the bottom substrate 2, and a hole — each signal electrode 6 is supplied via the 
connection wiring 18 for signal electrodes on the inside of the inside connection 15 and the bottom 
substrate 2. 

[0198] Ranging from the inside to extemal surface of the bottom substrate 2, it object[ for scan 
electrodes ].****** hereafter, and the configuration of wiring 13 is object[ for signal electrodes ]- 
******(ed), and is the same as that of the case of wiring 1 1 . the scan signal inputted from the 
extemal connection terminal 26 in this transparency mold liquid crystal display 91 — the connection 
wiring 14 for scan electrodes on the extemal surface of the bottom substrate 2, and a hole — each 
scan electrode 7 is supplied via the connection wiring 21 for scan electrodes on the inside of the 
inside connection 20 and the bottom substrate 2, and the vertical flow section 19. 
[0199] Hereafter, the gestalt of the operation which applied the manufacture approach of the liquid 
crystal display of this invention to the manufacture approach of the transparency mold liquid crystal 
display of the aforementioned configuration is explained. 

[0200] After preparing transparence substrates, such as a glass substrate, as an ingredient of the 
bottom substrate 2 and forming translucency electric conduction film, such as ITO, to front flesh- 
side both sides of a substrate, the signal electrode 6 by the side of above-mentioned bottom substrate 
2 inside, each connection wiring 18 and 21, the connection wiring 12 for signal electrodes by the 
side of extemal surface, and the connection wiring 14 grade for scan electrodes are collectively 
formed by performing patterning of the translucency electric conduction film of these both sides to 
coincidence. 

[0201] Next, the through holes 17 and 38 which penetrate a substrate by chemical etching, laser 
processing, etc. in the predetermined part of each connection wiring edge on the bottom substrate 2 
are formed, then, the approach of filling up the interior of through holes 17 and 38 with a conductive 
ingredient etc. — a hole — the inside connections 15 and 20 are formed and it is made to flow through 
between each connection wiring of bottom substrate 2 both sides electrically Then, it is desirable to 
continue all over the abbreviation for the extemal surface of the bottom substrate 2, to apply and 
harden resin, such as polyimide and a resist, to form the 1st protective layer 82, and to protect 
various connection wiring by the side of extemal surface. 

[0202] On the other hand, transparence substrates, such as a glass substrate, are prepared as an 
ingredient of the top substrate 3, after forming translucency electric conduction film, such as ITO, 
patterning is carried out and the scan electrode 7 is formed in the whole surface (field used as inside) 
side of a substrate. 

[0203] Next, the orientation film 35 and 36 is formed on the inside of bottom substrate 2 and top 
substrate 3 both sides, respectively. 

[0204] Subsequently, either substrate of these bottom substrate 2 and the top substrate 3 is arranged 
on a surface plate, a spacer 37 is sprinkled on this substrate, after printing sealant 27 ingredient 
which made electric conduction material mix into a resin ingredient, lamination and a sealant 27 are 
stiffened for the bottom substrate 2 and the top substrate 3, and an empty eel is produced. 
[0205] Next, Uquid crystal, such as a chiral nematic liquid crystal used for STN mode etc. from the 
liquid crystal inlet of a sealant, is poured in into an empty eel, and a liquid crystal cell is produced by 
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closing a liquid crystal inlet. 

[0206] Then, the part formed on the external connection terminal 26 among the 1st protective layer 
82 formed on the connection wiring 12 for signal electrodes, the connection wiring 14 for scan 
electrodes, and the wiring 41 for a signal input is exfoliated, and the external connection terminal 26 
is exposed. 

[0207] Moreover, in order to connect with a panel inspection machine and to investigate the property 
(panel property) of a liquid crystal cell, it is desirable for the 1st protective layer 82 other than the 
aforementioned part to also exfoliate partially, to expose wiring etc. partially, to connect a panel 
inspection machine to these outcrops, to evaluate the quality of a panel property, and to use for a 
back process only what passed. 

[0208] Subsequently, after sticking polarizing plate 5a on the extemal surface side of the top 
substrate 3 of a liquid crystal cell with which the panel property passed at the extemal surface side of 
polarizing plate 5a and the bottom substrate 2, respectively, a back light 88 is attached in the extemal 
surface side of the bottom substrate 2. 

[0209] Then, COF47 which carried IC(electronic parts) 10 grade for a drive in the extemal 
connection terminal 26 prepared in the extemal surface side periphery section of the bottom substrate 
2 is connected, and ICIO for a drive (electronic parts) is mounted in a way outside the bottom 
substrate 2. According to the above process, the transparency mold liquid crystal display 91 of the 
gestalt of this operation is completed. 

[0210] By the manufacture approach of the liquid crystal display of the gestalt the 8th operation The 
signal electrode 6 was formed covering the extemal surface of the bottom substrate 2 through the 
interior of a substrate from the inside of the bottom substrate 2, object[ for signal electrodes ]- 
****** it, and it has connected with wiring 1 1. On the other hand, between substrates is crossed for 
the scan electrode 7 from the inside of the top substrate 3. To the inside of the bottom substrate 2 
Furthermore, were prepared covering the extemal surface of the bottom substrate 2 through the 
interior of a substrate from the inside of the bottom substrate 2, and since it object[ for scan 
electrodes ]-***♦** and has connected with wiring 13 electrically the object for signal electrodes — 
******(ing) — wiring 1 1 and the object for scan electrodes — ******(ij^g) fj^Q both sides of wiring 
13 — the bottom substrate 2 and the top substrate 3 — the liquid crystal display lengthened about 
through the interior of the bottom substrate 2 at the extemal surface side of the bottom substrate 2 is 
obtained from each inside. 

[021 1] Moreover, since the extemal connection terminal 26 which lengthened about in the periphery 
section of bottom substrate 2 extemal surface, and was connected with wiring 1 1 and 13 is formed, 
when it mounts COF, COF in which IC for a drive was carried, alignment at the time of connecting 
the extemal connection terminal 26 and the terminal of COF can be performed easily. Moreover, 
although stress may occur in a part for a joint the time of COF junction, or after junction, if the 
location is the substrate periphery section from which it separated from the viewing area 9, said 
stress will not have a bad influence on a display. 

[0212] The liquid crystal equipment obtained with the gestalt of implementation of the 9th of the 
manufacture approach of the liquid crystal equipment of this invention is explained with reference to 
drawing 32 £ind drawing 33 below [the gestalt of the 9th operation]. 

[0213] The gestalt of this operation as well as the gestalt of the 8th operation is the example which 
applied the manufacture approach of the liquid crystal equipment of this invention to the 
manufacture approach of a passive matrix mold liquid crystal display, and is the example of 
manufacture of a transparency mold liquid crystal display. The liquid crystal display 91 which 
manufactured a different point from the liquid crystal display obtained with the gestalt of the 8th 
operation with the gestalt of the 8th operation is the point that COG mounting was adopted to having 
adopted COF mounting as a mounting gestalt of IC for a drive with the liquid crystal display 92 
manufactured with the gestalt of this operation. 

[0214] Thus, the liquid crystal display 91 obtained with the gestalt of the 8th operation, and since the 
outline configuration of the liquid crystal display 92 obtained with the gestalt of this operation is 
common, it omits illustration and explanation about a common configuration. Drawing 32 is drawing 
corresponding to drawing 27 shown with the gestalt of the 8th operation, and the perspective view 
which looked at the whole liquid crystal display obtained with the gestalt of this operation from the 
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inferior-surface-of-tongue side, and drawing 33 are sectional views which meet the B-B' Une of 
drawing 32 . In addition, in these drawings, the same sign is attached about drawing 26 - drawing 
31 , and a common component. 

[0215] In the case of the liquid crystal display 91 obtained with the gestalt of the 8th operation, on 
the external surface of a bottom substrate, the extemal cormection terminal 26 connected with the 
connection wiring 12 for signal electrodes, the connection wiring 14 for scan electrodes, and these 
connection wiring 12 and 14 is formed. Although COF47 by which ICIO for a drive was carried in 
this extemal connection terminal 26 was connected and ICIO for a drive was mounted in the way 
outside the bottom substrate 2 In the case of the liquid crystal display 92 obtained with the gestalt of 
this operation, as shown in drawing 32 The extemal connection terminal 26 cormected with the 
connection wiring 12 for signal electrodes, the connection wiring 14 for scan electrodes, the wiring 
41 for a signal input, and the signal input wiring 41 is formed on the extemal surface of the bottom 
substrate 2. ICIO for a drive is cormected to each edge of the cormection wiring 12 for signal 
electrodes, the connection wiring 14 for scan electrodes, and the wiring 41 for a signal input, and 
ICIO for a drive is mounted in the extemal surface side of the bottom substrate 2. 
[0216] moreover, in the liquid crystal display 91 obtained with the gestalt of the 8th operation With 
the liquid crystal display 92 obtained with the gestalt of this operation, the 1st protective layer 82 to 
being prepared on the extemal surface of bottom substrates 2 other than on the extemal connection 
terminal 26 The 1st protective layer 82 is a point established on the extemal surface of bottom 
substrates 2 on the extemal cormection terminal 26 and the cormection field of ICIO for a drive, and 
other than on the wiring 41 for a signal input. 

[0217] In the case of the liquid crystal display 92 obtained with the gestalt of this operation, 
connection wiring for signal electrodes on the inside of a bottom substrate is pulled out by the field 
of the opposite side by turns in the adjoining signal electrode like the left-hand side of a signal 
electrode 6, right-hand side, left-hand side, and ~. And two or more lands 24 corresponding to the 
through hole of cormection wiring for signal electrodes are formed along with two sides which 
counter among four sides of the periphery section of the bottom substrate 2, and the cormection 
wiring 12 for signal electrodes is formed towards the mounting field of ICIO for a drive, respectively 
from these lands 24. Moreover, each land 25 corresponding to the through hole of cormection wiring 
for scan electrodes is formed along with one side of the periphery section of the bottom substrate 2, 
and the cormection wiring 14 for scan electrodes is formed towards the mounting field of ICIO for a 
drive from these lands 25. 

[0218] Since the liquid crystal display 92 obtained with the gestalt of this operation is a transparency 
mold liquid crystal display, ICIO for a drive carmot be arranged in a viewing area 9, but the one-side 
side of the bottom substrate 2 is prolonged on the outside of the top substrate 3, i.e., a non-display 
field, and ICIO for a drive is mounted in this part, 

[0219] Drawing 33 is the sectional view which cut the liquid crystal display 92 obtained with the 
gestalt of this operation in the direction which met the scan electrode 7, it object[ for scan 
electrodes ]-**♦*** and the configuration of wiring 13 is shown. As shown in this drawing, the scan 
electrode 7 is formed on the inside of the top substrate 3 so that the top face of a sealant 27 where 
electric conduction material, such as metal particles, was mixed in the interior into binders, such as 
resin, may be contacted. Moreover, on the inside of the bottom substrate 2, while many signal 
electrodes 6 are formed, the connection wiring 21 for scan electrodes is formed so that the inferior 
surface of tongue of a sealant 27 may be contacted. 

[0220] Here, the scan electrode 7 and the cormection wiring 21 for scan electrodes which contacted, 
respectively are electrically cormected to the top face and inferior surface of tongue of a sealant 27 
where electric conduction material was mixed, and the vertical flow section 19 is constituted. 
[0221] The connection wiring 14 for scan electrodes is formed on the extemal surface of the bottom 
substrate 2, and the through hole 38 is formed in the part of the lands 23 and 25 at the tip of the 
connection wiring 21 and 14 for scan electrodes by the side of [ both ] an inside and extemal surface. 
The interior of a through hole 38 was filled up with conductive ingredients, such as a silver paste, 
and this conductive ingredient constituted the cormection 20 in a hole, and has connected mutually 
the connection wiring 21 and 14 for scan electrodes by the side of an inside and extemal surface 
electrically. 
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[0222] Moreover, the terminal 32 of ICIO for a drive is connected to the edge of the opposite side the 
side in which the through hole 38 of the connection wiring 14 for scan electrodes on the external 
surface of the bottom substrate 2 was established, the scan signal outputted from ICIO for a drive by 
taking the above wiring structures — the connection wiring 14 for scan electrodes on the external 
surface of the bottom substrate 2, and a hole — each scan electrode 7 is supplied via the connection 
wiring 21 for scan electrodes on the inside of the inside cormection 20 and the bottom substrate 2, 
and the vertical flow section 19. therefore, the connection wiring 14 for scan electrodes on the 
extemal surface of these bottom substrate 2 and a hole — the connection wiring 21 for scan 
electrodes on the inside of the inside connection 20 and the bottom substrate 2 and the vertical flow 
section 19 will object[ for scan electrodes ]-******^ and will constitute wiring 13. 
[0223] the picture signal which is not illustrated and with which it object [ for signal electrodes ]- 
******(ed), and the same was said of the configuration of wiring with the picture signal £ind it was 
outputted from ICIO for a drive - the connection wiring 12 for signal electrodes on the extemal 
surface of the bottom substrate 2, and a hole — each signal electrode 6 is supplied via connection 
wiring for signal electrodes on the inside of an inside connection and the bottom substrate 2. 
therefore, the connection wiring 12 for signal electrodes on the extemal surface of these bottom 
substrate 2 and a hole — connection wiring for signal electrodes on the inside of an inside connection 
and the bottom substrate 2 will object[ for signal electrodes ]-******^ and will constitute wiring. 
[0224] The place where the manufacture approach of the liquid crystal display of the gestalt the 9th 
operation differs from the gestalt of the 8th operation With the gestalt of the 8th operation, the 
extemal connection terminal 26 cormected with the signal electrode 6 by the side of bottom substrate 
2 inside, each connection wiring 18 and 21, the cormection wiring 12 for signal electrodes by the 
side of extemal surface, the connection wiring 14 for scan electrodes, and these connection wiring 12 
and 14 is formed collectively. Moreover, when exfoliating partially the 1st protective layer 82 
formed in the bottom substrate 2, As opposed to having exfoliated the part formed on the extemal 
connection terminal 26 With the gestalt of the 9th operation, the signal electrode 6 by the side of 
bottom substrate 2 inside, each connection wiring 18 and 21, the connection wiring 12 for signal 
electrodes by the side of extemal surface, the connection wiring 14 for scan electrodes, the 
connection wiring 41 for a signal input, and the extemal connection terminal 26 connected with this 
are formed collectively. Moreover, in case the 1st protective layer 82 formed in the bottom substrate 
2 is exfoliated partially, it is the point of having exfoliated the part formed on the extemal connection 
terminal 26, the connection field of ICIO for a drive, and the wiring 41 for a signal input. 
[0225] Moreover, it is the point which mounts by face down mounting etc. in IC 10 for a drive at the 
gestalt of the 9th operation on each edge of the connection wiring 12 for signal electrodes, the 
connection wiring 14 for scan electrodes, and the connection wiring 41 for a signal input to 
connecting to the extemal connection terminal 26 COF47 which carried ICIO grade for a drive with 
the gestalt of the 8th operation, and mounting ICIO for a drive in a way outside the bottom substrate 
2. 

[0226] In the manufacture approach of the liquid crystal display of the gestalt this operation Since 
the one-side side of the bottom substrate 2 is made to extend on the outside of the top substrate 3 and 
ICIO for a drive is mounted in the part Although the part which prepared the field which mounts 
ICIO for a drive, and the frame part of a liquid crystal display become large a little, it becomes 
urmecessary to connect COF which carried IC for a drive, and reduction of the components for 
connection can be aimed at. 

[0227] Moreover, although a viewing area becomes small compared with the case where it mounts in 
a viewing area by having mounted ICIO for a drive in the non-display field, it can avoid having a bad 
influence on a viewing area with the heat at the time of mounting, and the prevention effectiveness 
of generating, such as display nonuniformity, is excellent. Moreover, if the mounting position of IC 
for a drive is a non-display field although irregularity may arise in a bottom substrate with the heat at 
the time of mounting of ICIO for a drive when the bottom substrate 2 is a transparence substrate 
which has flexibility, it can avoid that said irregularity has a bad influence on a display, and display 
quality can manufacture a good liquid crystal display. 

[0228] [Electronic equipment] The example of electronic equipment equipped with the liquid crystal 
display obtained by the manufacture approach of the gestalt one of the aforementioned operations is 
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explained. 

[0229] Drawing 34 is the perspective view having shown an example of a cellular phone. In drawing 
34 , a sign 1000 shows the body of a cellular phone, and the sign 1001 shows the liquid crystal 
display section using the liquid crystal display obtained by the manufacture approach of the gestalt 
one of the aforementioned operations. 

[0230] Drawing 35 is the perspective view having shown an example of wrist watch mold electronic 
equipment. In drawing 35 , a sign 1 100 shows the body of a clock and the sign 1101 shows the liquid 
crystal display section using the liquid crystal display obtained by the manufacture approach of the 
gestalt one of the aforementioned operations. 

[0231] Drawing 36 is the perspective view having shown an example of pocket mold information 
processors, such as a word processor and a personal computer. In drawing 36 , the liquid crystal 
display section using the liquid crystal display from which the sign 1200 was obtained with the 
information processor and the sign 1202 was obtained by the manufacture approach of the gestalt 
one operation of the above [ the input sections such as a keyboard, and a sign 1204 / the body of an 
information processor and a sign 1206 ] is shown. 

[0232] Since the electronic equipment shown in drawing 33 - drawing 36 is equipped with the Uquid 
crystal display section using the liquid crystal display obtained with the gestalt of one of the 
aforementioned operations, by having had the small liquid crystal panel by narrow-picture-frame- 
izing, a viewing area is comparatively large and it can realize electronic equipment excellent in 
portability with the whole small equipment. 

[0233] In addition, the technical range of this invention can add various modification in the range 
which is not Hmited to the gestalt of said operation and does not deviate from the meaning of this 
invention. For example, the 1st, the example of manufacture from which the formation location of a 
through hole differs in the passive matrix mold liquid crystal display which has a reflector with the 
gestalt of the 2nd operation. The example of manufacture of the liquid crystal display equipped with 
the color filter with the gestalt of the 3rd operation, Although the example of manufacture of the 
liquid crystal display which has a reflecting layer and a display electrode separately with the gestalt 
of the 4th operation, and the gestalt of the 5th operation explained the example of manufacture of a 
TFT active matrix liquid crystal indicating equipment, respectively with the example of manufacture 
of a TFD active matrix liquid crystal indicating equipment, and the gestalt of the 6th operation The 
focus of the gestalt of these operations may be combined suitably. 

[0234] Moreover, of course about the concrete publication of the manufacture approach illustrated 
with the gestalt of said operation, the component of each liquid crystal display manufactured with the 
gestah of operation, a configuration, etc., etc., it can change suitably. Moreover, the manufacture 
approach of the liquid crystal equipment of this invention is also applicable to the manufacture 
approach of the liquid crystal Ught valve of not only a direct viewing type but projection mold liquid 
crystal equipment (projector). 
[0235] 

[Effect of the Invention] As mentioned above, as explained to the detail, it sets to the manufacture 
approach of the liquid crystal equipment of this invention. Since the 1st and the 2nd lengthen about, 
a current carrying part lengthens about from the inside side of the 1st substrate to an extemal surface 
side through the interior of a substrate and electronic parts are further moimted in a way or extemal 
surface side outside said 1st substrate with the liquid crystal equipment manufactured by the 
manufacture approach of this invention, it had prepared in the viewing-area outside of the 1st 
substrate inside in the configuration of conventional liquid crystal equipment — since it lengthens 
about and a field becomes unnecessary, only the part can narrow a frame part sharply compared with 
conventional liquid crystal equipment. Moreover, since it lengthens about all over the extemal 
surface side of the 1st substrate including the inside of a viewing area, and a current carrying part 
can be arranged, it lengthens about and the pitch between current carrying parts can be designed with 
allowances, the problem that lengthen about and resistance increases does not arise. Moreover, it can 
lengthen about in this way, generating of a cross talk can be improved by low resistance-ization of a 
current carrying part, and display grace can be improved. 

[0236] Moreover, since it lengthens about as mentioned above and a current carrying part can be 
arranged all over the extemal surface side of the 1st substrate even if it lengthens about with the 
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increment in display capacity and makes [ many ] the number of a current carrying part Compared 
with the conventional liquid crystal equipment which lengthened about and had established the field 
in the viewing-area outside of the 1st substrate inside, it lengthens about, and the line breadth and the 
pitch of a current carrying part can be designed with allowances, and it lengthens about, and is hard 
to generate defects, such as an open circuit of a current carrying part. 

[0237] While constitutes hquid crystal equipment itself, and the 1st substrate of the liquid crystal 
equipment manufactured by the manufacture approach of this invention functions also as a loading 
substrate of a drive circuit at the same time it functions as a substrate. Therefore, depending on the 
case, reduction of components for connection, such as a flexible tape, can also be aimed at, and the 
miniaturization of the cost cut by reduction of the number of components and liquid crystal 
equipment is still more possible. Moreover, since the liquid crystal equipment with which electronic 
parts were mounted in the external surface side of the 1st substrate can also be obtained and FPC 
connected with electronic parts or this an end face and around the 1st which counters, and the 2nd 
substrate is not attached, in case it attaches in electronic equipment compared with what was made to 
jut out a substrate more greatly than the substrate of another side, and carried out COF mounting and 
the thing which carried out COG mounting like the conventional liquid crystal display, it is easy to 
deal with it. 

[0238] Furthermore, since the 1st and the 2nd substrate with which it lengthened about with each 
current carrying part, and the current carrying part was formed are stuck through a sealant by the 
manufacture approach of this invention before mounting electronic parts in the extemal surface side 
of the 1st substrate If it is made to mount electronic parts only in what the 1st, the 1st of the 2nd 
substrate, and the 2nd lengthened about, connected the panel inspection machine with the current 
carrying part, evaluated the quality of a panel property, and passed before the mounting process of 
electronic parts, it can be managed even if it does not mount electronic parts in a defect's liquid 
crystal panel, and reduction of cost is possible. 

[0239] Moreover, since the liquid crystal equipment manufactured by this invention as mentioned 
above can be miniaturized, a miniaturization and low-pricing of electronic equipment are realizable. 

[Translation done.] 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely, 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the perspective view which looked at the whole liquid crystal display manufactured 
with the gestalt of implementation of the 1st of the manufacture approach of the liquid crystal 

equipment of this invention from the top-face side. 

[Drawing 2] It is the perspective view which looked at the **** liquid crystal display from the 
inferior-surface-of-tongue side. 

[Drawin g 3] It is the top-face (electrode forming face) Fig. of the bottom substrate which constitutes 
a **** liquid crystal display. 

[Drawing 4] It is the transparency top view which looked at the **** bottom substrate from the 
inferior-surface-of-tongue side. 

[Drawing 5] It is the inferior-surface-of-tongue (electrode forming face) Fig. of the top substrate 
which constitutes a **** liquid crystal display. 

[Drawing 6] It is the transparency top view showing the condition of having piled up the **** top 
substrate and the bottom substrate. 

[Drawin g 7] It is drawing showing the cross-section stmcture of a **** Uquid crystal display, and is 
the sectional view which meets the A- A' line of drawing 6 . 

[Drawin g 8] It is the sectional view which meets the B-B' line of**** drawing 6 . 

[Drawing 9] It is the sectional view showing other examples of the vertical flow section of a **** 

liquid crystal display. 

[Drawing 10] It is the sectional view showing other examples of the mounting gestalt of IC for a 
drive of a **** liquid crystal display. 

[Drawing 11] It is drawing showing the example of the connection in a hole of a **** bottom 
substrate. 

[Drawing 12] It is drawing showing other examples of the connection in ******. 

[Drawing 13] It is drawing showing the example of further others of the connection in ******. 

[Drawing 14] In the liquid crystal display manufactured with the gestalt of implementation of the 

2nd of the manufacture approach of the liquid crystal equipment of this invention, it is the 

perspective drawing showing the condition of having piled up the top substrate and the bottom 

substrate. 

[Drawing 15] It is drawing showing the cross-section structure of a **** liquid crystal display, and 

is the sectional view which meets the A- A' line of drawing 14 . 

[Drawing 16] It is the sectional view which meets the B-B' line of **** drawing 14 . 
[Drawing 17] It is drawing showing the cross-section stmcture of the liquid crystal display 
manufactured with the gestalt of implementation of the 3rd of the manufacture approach of the liquid 
crystal equipment of this invention, and is a sectional view equivalent to the A- A* line of drawin g_6 . 
[Drawing 18] It is drawing showing the cross-section structure of a **** liquid crystal display, and 
is a sectional view equivalent to the B-B' line of drawing 6 . 

[Drawing 19] It is drawing showing the cross-section structure of the liquid crystal display 
manufactured with the gestalt of implementation of the 4th of the manufacture approach of the liquid 
crystal equipment of this invention, and is a sectional view equivalent to the A- A' line of drawing 6 . 
[Drawing 20] It is drawing showing the cross-section structure of a **** liquid crystal display, and 
is a sectional view equivalent to the B-B* line of drawing 6 . 
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[Drawing 21] In the gestalt of this operation, it is the sectional view equivalent to the A- A' line of 
drawing 6 showing other examples of the connection structure of a signal electrode and connection 
wiring for signal electrodes. 

[Drawing 22] the perspective view which is drawing showing the liquid crystal display manufactured 
with the gestalt of implementation of the 5th of the manufacture approach of the liquid crystal 
equipment of this invention, and looked at the whole (a) from the top-face side, and (b) — it is a 1- 
pixel enlarged drawing. 

[Drawing 23] the perspective view which is drawing showing the liquid crystal display manufactured 
with the gestalt of implementation of the 6th of the manufacture approach of the liquid crystal 
equipment of this invention, and looked at the whole (a) from the top-face side, and (b) — it is a 1- 
pixel enlarged drawing. 

[Drawin g 24] It is drawing showing the gestalt of implementation of the 1st of the manufacture 
approach of the liquid crystal equipment of this invention in order of a process, and they are the 
sectional view of the top substrate which met in the direction which intersects (a) scan electrode, the 
sectional view of the bottom substrate of the direction which met the (b) signal electrode, and the 
sectional view showing the liquid crystal cell before mounting of (c) electronic parts. 
[Drawing 25] It is drawing showing the cross-section structure of the liquid crystal display 
manufactured with the gestalt of implementation of the 7th of the manufacture approach of the liquid 
crystal equipment of this invention, and is a sectional view equivalent to the A- A* line of drawing 6 . 
[Drawing 26] It is the perspective view which looked at the whole liquid crystal display 
manufactured with the gestalt of implementation of the 8th of the manufacture approach of the liquid 
crystal equipment of this invention from the top-face side. 

[Drawing 27] It is the perspective view which looked at the **** hquid crystal display from the 
inferior-surface-of-tongue side. 

[Drawing 28] It is the transparency top view which looked at the **** bottom substrate from the 
inferior-surface-of-tongue side. 

[Drawing 29] It is the transparency top view showing the condition of having piled up the **** top 
substrate and the bottom substrate. 

[Drawing 30] It is drawing showing the cross-section structure of a **** liquid crystal display, and 

is the sectional view which meets the A-A line of drawing 29 . 

[Drawing 3 1 ] It is the sectional view which meets the B-B* line of **** drawing 29 . 

[Drawing 32] It is the perspective view which looked at the whole liquid crystal display obtained 

with the gestalt of implementation of the 9th of the manufacture approach of the hquid crystal 

equipment of this invention from the inferior-surface-of-tongue side. 

[Drawing 33] It is the sectional view which meets the B-B* line of **** drawin g 32 . 

[Drawing 34] It is the perspective view showing an example of the electronic equipment of this 

invention. 

[Drawing 35] It is the perspective view showing other examples of the electronic equipment of this 
invention. 

[Drawing 36] It is the perspective view showing the example of fiirther others of the electronic 
equipment of this invention. 

[Drawing 37] It is the perspective view showing an example of the conventional liquid crystal 
equipment which applied COF mounting. 

[Drawing 38] It is the perspective view showing an example of the conventional liquid crystal 
equipment which applied COG mounting. 

[Drawing 39] It is the top view showing the configuration of the top substrate in conventional 
passive matrix mold liquid crystal equipment. 

[Drawing 401 It is the top view showing the configuration of a **** bottom substrate. 
[Description of Notations] 

1, 50, 52, 58, 61, 73, 85, 91, 92 Liquid crystal display (liquid crystal equipment) 

2 Bottom Substrate (1st Substrate) 
2a Crevice 

3 Top Substrate (2nd Substrate) 

5 Polarizing Plate (Polarization Means) 
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6 Signal Electrode (1st Current Carrying Part) 

7 Scan Electrode (2nd Current Carrying Part) 

10 32 IC for a drive (electronic parts) 

11 ****** Object for Signal Electrodes and Wire (the 1st Lengthening about Current Carrying Part). 

12 Connection Wiring for Signal Electrodes (1st External Surface Top Connection) 

13 ****** Object for Scan Electrodes and Wire (the 2nd Lengthening about Current Carrying Part). 

14 Connection Wiring for Scan Electrodes (the 2nd Lengthening about 2nd External Surface Top 
Connection and a Part of 1st Part of Current Carrying Part) 

15, 30, 44, and 46 a hole ~ inside connection (the 1st hole inside connection) 

17 38 Through hole 

1 8 Connection Wiring for Signal Electrodes 

19, 39, 40 Vertical flow section (the 2nd lengthening about the connection between substrates, the 
2nd part of a current carrying part) 

20 Hole - Inside Connection (2nd Hole Inside Connection and the 2nd Lengthening about a Part of 
1st Part of Current Carrying Part) 

21 Connection Wiring for Scan Electrodes (2nd Inside Top Connection) 

26 External Connection Terminal 

27 Sealant 

28 Liquid Crystal Layer 

42 Internal Conductive Layer 

43 45 Beer hall 
54 Color Filter 

59 Reflecting Layer 

62 74 Component substrate (the 1st substrate) 

63 75 Opposite substrate (the 2nd substrate) 

64 Data Line (1st Current Carrying Part) 

66 TFD Component 

67 Scanning Line (2nd Current Carrying Part) 

76 Source Line (Data Line, 1st Current Carrying Part) 

77 Gate Line (Scanning Line, 1st Current Carrying Part) 

78 TFT Component 

80 Common Electrode (2nd Current Carrying Part) 
82 1st Protective Layer 
84 2nd Protective Layer 

[Translation done.] 



http://www4.ipdl.inpit.go.jp/cgi-bin/tran_web_cgiejje 6/22/2007 



JP,2002-040472,A [DRAWINGS] 



Page 1 of 13 



* NOTICES * 

JPO and INPIT are not responsible for any 
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3. In the drawings, any words are not translated. 
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[Drawin gJL] 




[Drawing 2] 




[Drawing 11] 
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[Drawing 41 
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[Drawing 5] 
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[Drawing 13] 
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[Drawing 9] 
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[Drawing 10] 
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[Drawing 27] 
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[Drawing 20] 




[Drawing 21] 
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[Drawing 37] 
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[Drawing 38 ] 




[Drawing 30] 
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[Drawing 28] 
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[Drawing 39] 
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[Drawing 33] 
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[Translation done.] 
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